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HEAT EXCHANGERS 


... key to high 
heat-transfer efficiency 


HETHER YOU ARE developing a new 
y \ process or improving your existing 
process, you'll get profitable help from 
VoTATOR* SCRAPED SuRFACE Heat Ex- 
changers. These units process heat-sensitive 
or viscous liquids continuously under closely 
controlled temperature and pressure. The 
unexcelled heat transfer rates obtainable are 
due to design principles wherein violent 
agitation, combined with continuous scrap- 
ing of the heat transfer surface, produces 
thin films and high turbulence. Internal 
design provides a high ratio of heat transfer 
surface to volume of material and features 
high jacket velocities and turbulent flow of 
the heat transfer medium. Since processing 
is continuous, high throughput rates are 
obtained in small sized equipment. 


VOTATOR Heat Exchangers are available 
in sizes of 0.7 square feet to 60 square feet of 
heat transfer surface . . . in capacities of 50 to 
50,000 pounds/hour . . . for indoor or outdoor 
installation. Write for complete information. 


*VOTATOR and THERMEX — Reg. U.S. Pat. Off. 
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Blackboard sketches show relative space required by settler versus small centrifuges versus new high-capacity centrifuges 


“High-capacity centrifuges offer important savings 
in manpower and floor space’ Fred Wheelwright, De Laval Separator Co. 


ITH floor space costing what it 

does today, we wonder if proces- 
sors realize just how expensive set- 
tling tanks really are. The blackboard 
sketch above gives you a rough idea 
of how much floor space (and cubic 
space too) you can save with centri- 
fuges . . . especially De Laval’s newest 
high-capacity machines. 


As you can see, two high-capacity cen- 
trifuges equals the capacity of six old 
style machines equals one enormous 
settling tank. In addition, the centri- 
fuges turn batching into continuous 
processing, create higher yields of 
more uniform quality . . . at far lower 
labor costs. 


To give a typical example: 
A southern vegetable oil refiner had a 


large four-story plant containing set- 
tling tanks. When they changed over to 
the centrifuge method, they knocked 
out the floors of one bay .. . built a 
small two-story brick refinery inside 
the old shell. Later they knocked off 
the old walls and roof, let the new 
plant stand outdoors. Then they 
turned the settling tanks into storage 
facilities. Their new refinery takes less 
than a third the space of their old 
plant and needs only half the man- 
power for the same production. And, 
yields and quality are far higher. 


De Laval can give you many similar 
cases where high-capacity centrifuges 
save space and manpower, improve 
yield and quality. If you’d care to 
send us the design criteria for your 
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product or process data on your sep- 
aration problems, our Engineering 
Department will give it a careful anal- 
ysis and submit their objective recom- 
mendations. All in strict confidence, 
naturally. And our complete pilot plant 
facilities are at your disposa!. 


If you'd like a four-page brochure of 
specifications on the De Laval line of 
centrifuges for the process industries, 
just write on your letterhead. 


2 DE LAVAL 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, Calif. 
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TWENTY-FIFTH OF TWENTY-SIX ISSUES 


What metals for high temperatures? 


When your processing temperatures get up 
into the 400-2,000 F. range, what metals can 
you use for your materials of construction? 
Chemical Engineering’s latest report is your 
most up-to-date guide. Here you have a run- 
down on the principles behind selection; descrip- 
tions of the metals and alloys available today; 
and a review of how they behave when ultra-hot. 
All of this timely and practical information will 
help you pick your metals; steer you away from 
costly application errors. (p. 137) 


a 


Who are the materials manufacturers? 


Regular feature of your biennial reports is 
the comprehensive tabulation of manufacturers 
of all the regularly used materials of construc- 
tion. Here’s wliere you find who makes what, 
forms available, principal uses, compositions 
and other data. It’s best and fastest from A to 
Z. (p. 148) 


o 


How to get even more information? 


Here’s a novel new service: Listed for your 
convenience are hundreds of current technical 
literature items that materials of construction 
manufacturers have available and waiting to 
help you. It’s a checklist giving size, content 
and other facts about literature you can get 
today to answer your specific questions about 
materials, (p. 171) 











CHEMENTATOR 
Pollution Rules Buffet Oil Refiners 
Are Students Avoiding Engineering? 
Keep an Eye on This New Process Pump 
Refractory Coatings Via Plasma Spray 
Ad-, Absorption Vie in Gas Processing 
New Catalysts Simplify Urethane Foaming... . 


PROCESSES & TECHNOLOGY 
Adsorbers Now Open New Sources of Gasoline. 
Boron Fuels Head for Volume Output 
Flash Oxidation Slashes Zine Oxide Costs... . 


CHEMICAL ECONOMICS 
Will Sagging Chemical Outlays Perk Up Soon? 
William H. Chartener 


CHEMICAL PRODUCTS 
9 Newsworthy Chemicals and Raw Materials. . 


PROCESS EQUIPMENT 
Packaged Grinding Plant Jolts High Costs.... 94 
weagmanns Cat tadew si. 5 ks ERS 214 


EB 


PROCESS FLOWSHEET 
Integrated Zinc Refinery Delivers Alloys, Too.. 128 








FEATURE REPORT 
High-Temperature Metals 
E. N. Skinner 


Directory of Manufacturers 
Inventory of Literature 


FEATURE ARTICLES 


F. T. Bodurtha, Jr. 





5, No. 


SESE POO TIO 


CE COST FILE 
Exchangers and Kettle Reboilers 
H. L. De Lamater 


DESIGN NOTEBOOK 
Centrifugation Can Select Solids by Density... 182 
Merton Allen 


Ronald L. Senn 


YOU AND YOUR JOB 
Get a Job From the Man Who Owns One 
R. J. Obrochta 


OPERATION & MAINTENANCE 
Troubleshooting Dust Collectors 
W. E. Archer 


CORROSION FORUM 
New Stainless Better Than Type 316 


Petrochemicals & Petroleum Refining Index... . 
Firms in the News 

Convention Calendar 

More New Equipment Developments 

Technical Bookshelf 

Letters: Pro & Con 

Classified Section 

Equipment Searchlight 


Guide to Technical Literature 
Reader Service Postcard 
Reprints Now Available 
Advertisers in This Issue 


Wallace F. Traendly Publisher 
Sidney D. Kirkpatrick............. Editorial Director 


joni’ RK. Gallaham. 2... 2s sass Editor-in-Chief 


Engineering Developments 


Cecil H. Chilton 

Associate Editors: Donald R. Cannon, Calvin S. 
Cronan. Assistant Editors: Frances Ame, John B. 
Bacon, John A. King, Roland A. Labine. Economics 
Consultant: William H. Chartener. 


Engineering Practice 


Theodore R. Olive 

Associate Editors: Raymond F. Fremed, Robert B. 
Norden. Assistant Editors: Thomas H. Amold, Jr., 
Steven Danatos, Martin D. Robbins, Charles C, Van 
Soye. 


Presentation & Preduction 


Lester B. Pope 

Associate Art Directors: Louis H. Dufault, Margaret R. 
Wenk. Art Assistant: Margi Paul. Editorial Makeup: 
Carol A. Nelson. Reprints: Elaine A. Garbett. 


Regional Editors 


Midwest (Chicago): T. Peter Forbath, Western (San 
Francisco): Emil J. Mikity. Southwest (Houston): 
James A. Lee. Washington: G. B. Bryant, Jr. Repre- 
sentatives in 73 U.S. cities, 60 foreign countries. 


Advertising & Business 


J. Elton Tuohig Advertising Sales Manager 
Business Manager: Anton J. Mangold. Promotion 
Manager: Hugh T. Sharp. Market Service: Jeanette 
Paschall. Readers Service: Ellen Flynn. Makeup: 
Grace Barrie. Sales Representatives: See p. 250. 


Circulation 
POG BN 44s apie ee bose vcs eben ec cue Manager 


CE is edited for the engineers who develop, 
design, build, operate, maintain and manage 
chemical operations of all types. More engineers 
subscribe to CE than to any other magazine in 
the field. Print order of this issue: 


48,598 








Your Solid-Liquid 
Separators belong 
in this picture 


These Bird Continuous Solid-Bowl Cen- 
trifugal installations, and hundreds like 
them, cover everything from aluminum hy- 
drate to zinc sulphide, from coal to cryolite, 
from ultramarine pigment to uranium. 

All have one thing in common. They 
make highly effective use of positive, 
powerful centrifugal force to do the sepa- 
rating job. 

All we ask is the chance to determine (by 
pilot-scale test of the actual slurry at the 
Bird Research and Development Center, 
if need be) whether your solid-liquid sep- 
arations can be accomplished better, faster 
and at lower cost by this modern method. 

Isn’t this something you’d like to know? 
If so, just get in touch with us. 














LEADING AUTHORITY ON 
SOLID-LIQUID SEPARATIONS 
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Dry adsorbers now tap new sources of gasoline... .. . 72 


Using improved granular adsorbents, stripping plants are 
now winning natural gasoline from small, lean gas streams 
with a C;-plus content of 0.1-0.3 gal./Mef. 


Will process industries’ outlays perk up soon?...... 64 


McGraw-Hill Department of Economics fall survey of capi- 
tal spending shows most chemical processors spending 
less in 1959. But refiners will layout more in 1960. 


New aromatic acid boasts wide versatility......... 92 


Trimellitic anhydride—first of a series of aromatic acids 
resulting from Scientific Design-Standard-Amoco oxidation 
process—can hydrolize, esterify, condense and more. 


Materials of construction—18th biennial report..... 137 
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Here’s useful information on what metals to use in high- 
temperature processing. Also: New listing of major manu- 
facturers and inventory of construction literature. 
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Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, made 
light and tight by using FLOWLINE 
fittings, butt-welded to straight-cut 
pipe. Available from stock through 
leading distributors. Made in sizes 44” 
through 24” — Schedules 5S through 
‘160 — Stainless Types 304, 304L, 316, 
316L, 347; Monel, Nickel, Aluminum. 


FLOWLINE CORP. 
World’s Largest Manufacturer of Stainless Welding Fittings 
NEW CASTLE, PENNSYLVANIA 
FORMERLY “WELDING FITTINGS CORP.” 

233 BROADWAY, NEW YORK 7 © 4781 E. 3rd STREET, LOS ANGELES 22 
BOX 3325, TULSA © 1043-45 6th AVE, So, SEATTLE © 1321 BANNOCK BLDG., DENVER 


omen FLOWLINE 8 


WELDING FITTINGS 
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JOY-MIGRODYNE — 


DUST COLLECTOR. 


Profile of a Problem Solver 


Here is an in-duct “educated pipe” that laughs 
at space, weight and water limitations as it 
collects over 99% of dust 5 microns and larger; 
92% of 2-micron dust, and substantial amounts 
of smaller dust. 

Particles enter through water-saturated air, 
slam against a water-film-covered impingement 
element, encase themselves in water droplets as 
they pass through, then whirl and collect on the 
sides of the middle section, to finally drain into 
a sump. Cleaned air is straightened and thrust 
on its way by an integral Joy Axivane Fan. 


This 48,000 cfm installation shows pact assembly and space 
economy of in-duct placement. 





JOY .- EQUIPMENT FOR INDUSTRIAL PLANTS ee 


WRITE FOR 
FREE BULLETIN 
231-11 


Conveyors 
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SAVES SPACE —Installs as an integral section of duct- 
work; requires only 1/10 to 1/20 the space of conventional 
units. 2500 cfm unit is 10 feet long; 1.5 feet in diameter. 


SAVES WEIGHT—Even the largest unit—64,000 cfm, 5 
feet in diameter, 32 feet long—weighs only 6,500 pouads ... 
or 1/5 the weight of conventional collectors. 2,500 cfm unit 
weighs only 325 pounds. 


SAVES WATER —The largest Joy collector requires only 
48 GPM flow—much less than comparable wet collectors. 
Add a Delpark Filter (Sold by Joy) and water can be recircu- 
lated to recover valuable dusts. The filter also reduces water 
borne solids to give a dependable, clear water supply from a 
dirty water source. 


SUCCESSFUL INSTALLATIONS—Joy collectors from 
500 cfm through 64,000 cfm are mow in use collecting such 
widely varied dusts as hemitite, copper and uranium ores, 
coal, quartz, limestone, 
phosphate, stainless 
steel and titanium 
carbide grindings. For 
answer to your dust 
collecting problems, 
write, wire or call: 
Joy Manufacturing Com- 
pany, Oliver Bvilding, 
Pittsburgh 22, Pa. In 
Canada: Joy Manufac- 
turing Company 
(Canada) Limited, Galt, 
‘9 Ontario. 
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Performance graph of actual installation shows efficiency of the 
Joy-Microdyne Dust Collector. (A micron is 1/25,000 inch) 
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FOR ALL INDUSTRY 


Trims handling costs almost 90% 


SAVES 21 MANHOURS OF HARD LABOR 
DAILY ON ONE OPERATION ALONE 


H. Swoboda & Son, Inc. of Phila- 
delphia have taken a lot of the hard 
physical labor out of their leather 
tanning operations and cut operat- 
ing costs at the same time. 


It all started when Chief Engi- 
neer, E. C. Sharpless, looked for a 
better way to load their waste 
materials—hide trimmings and 
flesh — into trucks. He recommen- 
ed a tractor-shovel to do the job, so 
competitive makes were called in 
to demonstrate, with the result that 
a Hough model H-25 “PAYLOADER” 
with an open-tine type bucket was 
purchased. It was found that this 
machine could easily load 53,000 
Ibs. of material in 3 hours—as 
much as three men with pitchforks 
could do in an 8-hour day, or 24 
manhours. Needless to say, this was 
just a beginning for the versatile 


8 


“PAYLOADER”, as it is being applied 
to other materials handling jobs 
around the tannery. 


Swoboda’s decision to purchase 
the H-25 rather than a competitive 
machine was based not alone on 
greater production, but also on 
mechanical and operating advan- 
tages. More power, greater lifting 
capacity, exclusive non-spin differ- 
ential that gets traction even on 
their slippery floors, and speed 
and ease of maneuvering in con- 
gested plant areas were some of its 
features that they found important 
in their operations. 


Operator's safety and comfort and 
ease of operation were also noted 
due to the power-steer, power-shift 
transmission, underslung safe boom 
arms and low, stable load-carry 
position. 


Bob Merrell of the Swoboda staff 
—an experienced front-end loader 
operator — gave his opinion of the 
model H-25 in a few well-chosen 
words, “Man this is the greatest — 
handles more, loads more, faster 
than anything else . . . easy to get 
in and out of tight places.” 


If you have bulk, loose materials 
to move, better have a demonstra- 
tion of the model H-25. You'll find 
it’s the “greatest” too . . . that it 
can do many tough materials han- 
dling jobs at low cost. Ask your 
“PAYLOADER” Distributor about 
Hough Purchase and Lease Plans 
also. The Frank G. Hough Co., 754 
Sunnyside Ave., Libertyville, Ill. 

10-A-2 
Modern Materials Handling “quipinent 
Bp ie Fran nous 
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Columbia Hydrocarbon Corporation, subsidiary 
of The Columbia Gas System, Inc., has available, 
for its recently completed fractionation plant at 
Siloam, Kentucky, raw materials for the produc- 
tion of up to 350 million pounds of ethylene per 
year. The company is prepared to discuss the sale 
of ethylene with interested chemical companies. 


The Columbia Hydrocarbon property fronts on 
the Ohio River opposite Portsmouth, Ohio. There 


is available in the immediate area cleared and 


level land suitable for chemical facilities necessary 
to use ethylene as a raw material. A fine transpor- 
tation network — the C&O Railway, barges and 
highways — serves this section, water is abundant 
(both from the Ohio River and from wells). 
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Power is ample and dependable. Labor is mainly 
native born and the local attitude is favorable to 
development. Another advantage of the area is 
its central location in relation to the nation’s con- 
sumer markets. 
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Detailed information on plant sites for ethylene users will be furnished in complete confi- 
dence. Just write or call: Chesapeake and Ohio Railway, Industrial Development Depart- 


ment, Huntington, West Virginia. 


Chesapeake and Ohio Railway 


SERVING: Virginia «+ West Virginia 


* Kentucky + Ohio 


indiana + Michigan « Southern Ontario 
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STAINLESS STEEL TUBING ae 


GREENVILLE, PENNSYLVANIA 





CORROSION-RESISTANT TUBING 


IT PRACTICAL AND ECONOMICAL? 


IS 


EXCELLENT —© te 3 mils per yeer 

GOOD — over 3 to 6 mils per yeor 

FAIRLY GO00-- over 6 to 12 mils per yeor 
FAIR — over 12 to 25 mils per year 
SLIGHT — over 25 to 50 mils per year 


HOT RECOMMENDED — over 50 mils per year 
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MANUFACTURER OF WELDED PIPE AND TUBING 
FROM STAINLESS STEEL, ZIRCONIUM AND 
ZIRCONIUM ALLOYS, TITANIUM, TANTALUM, 
HASTELLOYS, AND PRECIPITATION 

HARDENING STEELS. 








Where handling of corrosive reagents requires 
frequent replacement of pipe or tubing, we 
suggest you investigate _—e metals pipe and 
tubing. Damascus can furnish rare and reac- 
tive metals tubing such as titanium, zirconium, 
and tantalum, which have remarkable resist- 
ance to many hard-to-handle reagents. Initial- 
ly more expensive than stainless steel—service- 
wise they offer 20 to 30 years of economical, 
trouble-free operation. 

Extremely high operating temperatures and 
pressures, on the other hand, may dictate use 
of high strength, high temperature materials 
such as precipitation hardening steels or 
HASTELLOY alloys. 


For metallurgical assistance in selecting the 
best materials for your job — write or call 
today. 


NEW! HANDBOOK ON 
SUPER CORROSION-RESISTANT 
AND NUCLEAR MEFALS 


Write for latest information. Applica 
tions, corrosion data, chemical analy 
sis and physical characteristics—sizes 
and grades. For quick reference, a 
wall chart listing comparative ¢orro 
sion. resistance data on Zirconium 
Titanium, Tantalum, HASTELLOY C al 
loy, and. Stainless 316, to 43 common 
commercial . reagents 

















First time you ve ever seen 
a conveyor screw changed 


First, take out coupling bolts 
and filler piece from right-hand 
end of section to be removed. 


Now simply lift the conveyor 
section from the trough and as- 
semble the new one in its place. 


LINK-BELT Quik-Link conveyor 
screw eliminates need to 
pull down entire conveyor line 


Down-time is held to the barest minimum 
with the Quik-Link conveyor screw. It 
speeds and simplifies the maintenance man’s 
job . . . other components need not be dis- 
mantled. And Quik-Link is just one of a 
whole group of new Link-Belt screw con- 
veyor components that are cutting mainte- 
nance and power demands to a new low. 
© BALL BEARING HANGER—has self- 
aligning bearing and seal, adjusts to de- 
flection. 
BALL AND ROLLER BEARING 
COUNTERSHAFT END—connects two 
conveyors at right angles, permits use of a 
right-angle drive. 
TROUGH END SEAL—keeps grease in, 
dirt out. Used with lip, felt or waste pack- 
ing seal to prevent bearing-product contact. 
DOUBLE BALL BEARING FLANGE 
BLOCK—resists overhung loads at drive 
end and takes thrust loads of screw. 


For complete facts, call your nearest Link- 


Belt office or authorized stock-carrying dis- 
tributor. Or write for Folder 2489, 


12 


so fast! 


Rotate screw being removed 180 
degrees so slot on preceding sec- 
tion is up. Then unbolt hanger. 


Second step: take out asain 
bolts and filler piece from the 
preceding section. 


SCREW CONVEYORS 


Peng ya COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in 
All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, 
Sao Paulo; Canada, "Scoubaee (Toronto 13); South Africa, Springs. Representatives 
Throughout the World. 14,883 
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Stmaritrm@ CORROSION RESISTANCE 
HT tCMmAT Ecsite HIGH STRENGTH 
SVC ea TiCaetcm LIGHT WEIGHT 


Process Tanks and Pilot Plant Equipment 


Sulphuric acid head tank. 15% 


Pickle bath and reservoir tank for hydro- Mild alkaline solu- at 120°F. Installed 1954. 


chloric and formic acids at 170°F. Installed tion mixing tank. 


1953. Installed 1954. 
scmrapecath Pressure vessel for purifying 


35% hydrochloric acid. Work- 
ing pressure 15 psi’ Installed 


Vents, Ducts, Hoods, Pipes and Fittings 1955. 


Fume Exhaust Hood 10’ x 10’ x 13’ installed Breaching Assembly for alum manufacture. Roof Verti-stacks for corrosive atmospheres. 
over Rotary Dryers 1954. Installed 1956. Installed 1954. 


Chemical Storage and Processing Tanks and Covers 


3-section 7,000 gallon processing tank con- 


taining 23% sulphuric acid. Installed 1954. 2-section cover, 258” diameter, with 30” 


stack outlet for alum manufacture. Installed 


1952. 


CARL N 


BEETLE PLASTICS a subsidiary of 


coRP Crompton & Knowles 
20,000 gal. spent sulphuric acid storage Corporation 


tank. Installed 1953. F, 
* FALL RIVER, MASSACHUSETTS TELEPHONE OSBORNE 7-9464 
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TYPICAL MOTION-TYPE TRANSMITTER 
MEASURING ELEMENTS 


For Flow and Liquid Level — 
Type 37 Mercuryless Dia- 
phragm Element. Ranges from 
20 to 200 inches water. 


For Pressure — Helical Ele- 
ments, with ranges from 0- 
200 to 0-6000 psi. Ranges 
from 10 inches water to 80,- 
000 psi available with other 
Foxboro pressure elements. 


INDICATING TRANSMITTER—MOTION-TYPE 


For Temperature—Helical Ele- 
ments, for liquid filled, vapor 
pressure, and gas filled ther- 
mal systems. 


Electronic Transmitter measures flow, pressure, tempera- 
ture, level, and other variables. Provides local measure- 
ment indication directly from the primary element -—‘com- 
pletely indejendent of electrical components and power 
supply. Transmitter uses any standard Foxboro measur- 
ing element. No tubes — solid-state components ‘used 
throughout. 


FOXBORO Electronic 


REG. U.S. PAT. OFF. 








COMBINED RECORDER-CONTROLLER 





COMPLETE LINE OF RECEIVING INSTRUMENTS 

Electronic Consotrol housing design permits unequalled 
flexibility in panel arrangement. Recorders and controllers 
can be-enclosed in a 6” x 9” compound unit, as shown at 
left, or can be mounted separately — recorder in compact 
6” x 6” case; controller in one slim 3” x 6” case. Regard- 
less of mounting, controller operation is entirely inde- 
pendent of recorder, and both units pull out separately. 


Electronic Consotrol Instrumentation also-includes a full 
line of computing stations, valve actuators, ratio and cas- 
cade control systems, and alarms. 





for the 
first time... 


the 100% solid state 
electronic system! 


= thermocouple and resistance bulb converters-using magnetic amplifiers 
= choice of force-balance and motion-type transmitters 
= long time-constant tubeless controllers 


Consotrol Instrumentation 


Electronic Consotrol* Instrumentation — the most complete and advanced family of electronic-oper- 
ated measurement and control instruments available today! That just begins to describe Foxboro’s 
dramatic new advance in instrumentation. 4 4 ¥ Foxboro electronic transmitters, indicators, re- 
corders, control stations, computing stations, valve actuators and other final operators cover every 
function in the control loop. All are linked by a d.c. current signal. All are completely tubeless. Even 
thermocouple and resistance-type systems no longer require vacuum tubes. 4 ¥ 9 Electronic Con- 
sotrol systems convert temperature, pressure, flow, level measurement, etc., to a proportional signal 
at the transmitter. Transmission to a remote control station is instantaneous — using an electronic 
motion-type or force-balance transmitter. Designs are available for both hazardous and non-hazardous 
areas. ¢ 7 7 Electronic Consotrol Instrumentation heralds a whole new era in process control 
engineering. Write Foxboro today for the new 32-page Catalog 21-10 which gives full details. 
The Foxboro Company, 1012 Neponset Ave., Foxboro, Mass., U.S.A. Reg. U.S. Pat. Off 
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Zi OAMGLAS*/ waterproof, vapor-proof, strong, can’t burn, 


1NS ULATION |] acid-proof, vermin-proof, dimensionally stable 


IBM buried its piping 
problems and saved 50% 
on installation— 
thanks to FOAMGLAS insulation 


FOAMGLAS insulation makes installing underground piping 
simpler, less costly. Here’s a case in point. 

International Business Machines Corporation buried over 
7,000 feet of chilled water piping—-part of the central air 
conditioning system at its new San Jose, California, plant. 
Insulating the piping with Pittsburgh Corning’s moisture- 
proof FOAMGLAS—the unique cellular glass insulation— 
cut their installation costs in half. Here’s how. 

Because it is completely impervious to ground water and 
soil acids, FOAMGLAS will maintain its original insulating 
value . . . protecting IBM’s steel pipe against corrosion. This 
fact made direct burial of the insulated pipe practical. There 
was no need for a costly protective concrete tunnel or a pre- 
sealed conduit to house the pipe. Either would have boosted 
installation costs from 200% to 300%. FOAMGLAS elimi- 
nated this extra cost. 

FOAMGLAS is the most dependable—and often the least 
costly—solution to your insulation problems. . . for exposed or 
buried piping, equipment and plant structures. Write for com- 
plete information in our latest industrial catalog. 

PC Glass Blocks are another outstanding building product 
of Pittsburgh Corning Corporation. 


Above ground FOAMGLAS insulation insures constant thermal ef- 
ficiency on IBM’s chilled water lines. 


Below ground piping gets two-in-one protection—against heat gain 
and against corrosion—from the sealed glass cells of FOAMGLAS. 


PITTSBURGH CORNING CORPORATION 


Dept. H-128, One Gateway Center, Pittsburgh 22, Pa. 
In Canada: 57 Bloor Street West, Toronto, Ontario 
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New motor development 


Only from Allis-Chalimers! 
Super-Seal motors save up to 60% 


Here’s an amazing advance in motor technology! It’s the Super-Seal motor line— 
an open motor design so completely unaffected by moisture, dust, dirt, oil, acids 
and alkalies that it can be used in many applications previously requiring more 
costly enclosed motors. Savings range from 15 to 60% . 

Super-Seal motor superiority results from two distinct revolutionary insulating 
techniques. Available in any integral horsepower size, smaller Super-Seal motors 
incorporate a Poxeal stator. A durable epoxy resin encloses the stator, creating 
an electrical system impervious to outside elements. 

In larger sizes, Silco-Flex insulation is used. In this system, silicone rubber is 
vulcanized into a homogeneous mass to form a flexible, moisture and heat resist- 
ant, void-free dielectric barrier around coils and leads. 

Both of these insulation systems are unsurpassed. Proof? An encapsulated 
motor ran for hundreds of hours at full load in a 4% brine solution. 

Find out more by reading the next pages; then contact your A-C representa- 
tive or distributor, or write Allis-Chalmers at address shown on back page. 


<) ALLIS-CHALMERS 


obsoletes today’s application practices! 





51B 9100 


Two revolutionary insulating techniques 
developed and pioneered by Allis-Chalmers 
mean savings of millions of dollars 


for motor users... 





New open motors are unaffected 
by moisture and contaminants 


Modern insulating materials and 
new methods of application, now 
available in Super-Seal open-type 
motors, are drastically changing 
motor application standards. These 
insulations are so completely im- 
pervious to moisture and contami- 
nants that Super-Seal open motors 
can be used in most applications 
formerly requiring costly enclosed 
designs. Existing applications have 
resulted in savings as high as 60%. 


Basic insulation systems 


Larger Super-Seal motors. with 
form-wound stator coils use the 
Silco-Flex insulation system. Heart 
of this system is a remarkable rub- 
ber-like silicone elastomer, applied 
in semi-cured state and vulcanized 
to form a void-free, impervious di- 
electric barrier. More than four 
years of development and field test- 
ing have proven the superior elec- 
trical and physical properties of 
Silco-Flex insulation systems. 


Stator coils of smaller random- 
wound motors are protected by 
equally effective Poxeal insulation 
system. A tough, durable case of 
epoxy resin completely seals the 
winding end turns and slot portions. 
Bonded to the stator laminations, 


it forms a seal completely imper- 
vious to contaminants. 


Moisture resistance 

In addition to being void-free, the 
silicone elastomer used in Silco-Flex 
insulation is moisture repellent. 
Even in high humidity, moisture 
does not form a surface film of con- 
densation. Coils with this protec- 
tion can operate completely im- 
mersed in water. In fact, one of the 
recommended cleaning procedures is 
use of detergent and water. 
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HOURS IN WATER 


Fig. 1—Test curve shows insulation resistance of 
Silco-Flex insulation while immersed in water. 


Moisture resistance of Silco-Flex 
coils is demonstrated in Fig. 1. 
After more than 3000 hours of total 
immersion with 2300 volts impress- 
ed on the coil, the test was terminat- 
ed when it became apparent that 





Paper mills have 
wide application for 
Super-Seal motors be- 
cause of moist atmos- 
pheres. 


little more drop could be expected 
in the coil’s insulation resistance. 
At that point the coil still with- 
stood a high potential test of 8400 
volts without injury. 

Encapsulated stator windings are 
equally well sealed. Motors with 
Poxeal insulation protection have 
been thoroughly tested under water 
while operating with full load and 
full voltage. 


Resistance to contaminants 


Silicone elastomers and epoxy resins 
are relatively inert to attack by 
practically all reactive agents. Fur- 
ther, the void-free construction of 
insulation systems used in Super- 
Seal motors prevents penetration 
of contaminants. As a result, Super- 
Seal motors are unaffected by oils, 
most acids, salt solutions, alkalies, 
and oils and are ideally suited for 
such applications. 


Thermal stability 
Temperature-wise, Silco-Flex insu- 
lation can easily withstand hot-spot 
temperatures of 200 C and more— 
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Fig. 2—Chart shows that Silco-Flex insulation 


more than meets Class H requirements. 
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Fig. 3—Tests of 2300-volt insulated bars show 
thermal stability of Silco-Flex insulation. 





easily meeting Class H temperature 
requirements (Fig. 2). At tempera- 
tures where the life of Class B coils 
would be measured in weeks, the 
life span of Silco-Flex coils is well 
beyond machine obsolescence. 

Comparison with a mica-organic 
binder insulating system (Fig. 3) 
offers further proof of thermal sta- 
bility. After 2000 hours of aging at 
200 C with 8500 volts applied con- 
tinuously, the Silco-Flex insulated 
coil was still tough, pliable, and 
completely serviceable. The mica- 
taped insulation had deteriorated 
to the point where it disintegrated 
readily and was completely useless. 

An added advantage of Silco-Flex 
insulation is unusually high thermal 
conductivity —- about twice that of 
conventional insulations. This 
means heat dissipates faster from 
its point of generation. 


Poxeal insulation also demon- 
strates remarkably good thermal 
stability. Materials now in use are 
suitable for Class B temperatures, 
although actual classification of the 
insulation is determined by the basic 
material used. 


Silco-Flex Polyester Asphaltum 
Insulation Mica Tape Mica Tape 


Fig. 4—Samples of motor insulations after sand- 
blasting give comparison of abrasion resistance. 


Abrasion resistance 
Resistance to abrasion is still 
another point of superiority in the 
insulation systems used for Super- 
Seal motors. Abrasion resistance of 
Silco-Flex insulation is compared to 
other types of insulation in Fig. 4. 
After one minute of sandblasting 
with 90-grit aluminum oxide and 
100-psi air, only slight surface ero- 
sion appeared on the Silco-Flex 
sample. Other insulations were 
eroded to bare copper. 


Application practices obsolete 
The superior qualities of Super-Seal 
insulating systems, developed by 
Allis-Chalmers, make it necessary 
to reappraise present application 
practices. With virtually ageless 
insulation, Super-Seal motors assure 
more reliable service and require less 
upkeep than the best protected, con- 
ventionally insulated machines — 
and at considerably less cost. 


Super-Seal, Poxeal, and Silco-Flex 
cre Allis-Chalmers trademarks. 
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WIDE ACCEPTANCE 


of Super-Seal motors 
proves their advantages 


Cement, petroleum, chemical, steel, mining, paper, utili- 
ties, municipalities and general industry — outstanding 
corporations in every field are specifying Super-Seal 
motors wherever operating conditions are tough. 


Cost and superior insulation aren’t the only reasons. 
Users are getting MORE MOTOR, too. Here’s why: 


Standard totally-enclosed motors, 55° C rise, have a 
service factor of 1. In other words, “nameplate” horse- 
power is the maximum. A 40°C rise Super-Seal motor 
with Poxeal insulation, and a 60° C rise Super-Seal motor 
with Silco-Flex insulation have a service factor of 1.15. 
For comparisons on what this difference means in re- 
quired motor sizes, see this chart: 

Rated Horsepower Maximum Continuous 
(Maximum Hp, TEFC) Hp—Super-Seal Motor 
17.25 hp 
28.75 
46 
86.25 
143.75 
230 
402.5 
575 


Join the swing to Super-Seal motors. It will 
pay dividends fast. Contact your A-C represen- 
tative or distributor, or write Allis-Chalmers at 
address shown on back page. 
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Find out how much 
you can save 


This application of a Super-Seal open-type 
motor —in place of a weather-protected 
design of the same rating — saved the user 
$3000.00! 


You can achieve similar savings! 
Fill out the data sheet below and find out 
for yourself how much you can save —on a 
““no-strings-attached”’ basis. 


Here’s what to do: 1) Select an en- 
closed motor application in your operations 
(a new motor need or, for comparison, a 
motor just purchased); 2) fill out the data 
sheet; 3) mail to the address shown. 


We'll give you a cost quotation on 
a Super-Seal open motor for that application. os 


no strings attached—to find out how much you can save on a new motor 
or on an existing motor installation 


od oe nian bn ; 


To: ALLIS-CHALMERS 
888 S. 7Oth St., Milwaukee 1, Wis. 
Motor Data Application Data 


1. Type (ice., squirrel cage): A, Description of application: 


Horizontal [] 


Information on 
Existing Motors 


(for comparison) 
3. (For synchronous only) 5. Drive: Direct-connected [] 7. Type of insulation 
Power factor ‘ V-Belt [] Other:............... 
Ra arabe ULES Sanne 
Pull-in torque 


8g. SAME ERP REBT ETSI CT RON De i ‘ Time rating 
Temperature rise 
Bearings: 
NAME ON eet SRE Ta ECE OTA sh d et oN RTE Sed eae ee ale ees Anti-frictior i 0 Sleeve OJ 


TITLE. ‘tidagasinetpstenbertlasakadierinteccahe tania ‘ . wesnseeecerencsecencnneecenanens 8. Special characteristics 


COMPANY .. 





& @® ALLIS-CHALMERS 








How to Measure Brine Strength 
erent Hydrometer Scales 


on Diff 


The most common method of measur- 
ing brine strength in industry is to use 
some type of hydrometer. Every hydrom- 
eter sinks into a liquid until it has dis- 
placed a weight of the liquid equal to its 
own weight. The scale divisions on a hy- 
drometer are not usually of equal length, 
since the volume of displaced liquid in- 
creases as more of the stem is immersed. 


Using a hydrometer is a relatively 
simple process—but reading the hydrom- 
eter scale is complicated by this fact: 
the scale may vary from plant to plant 
because hydrometers may be used to 
measure strength of other liquids, as well 
as salt brine. To help clear up any possible 
confusion, here are an explanation and 
a comparison of the five most common 
hydrometer scales used for measuring 
brine strength. 


SALOMETER SCALE. This is by far the most 
common of all the hydrometer scales 
used for testing brines. The scale indicates 
directly the per cent saturation of the brine, 
reading 0° S. in pure water, and 100° S. in 
fully saturated brine. The salometer uses the 
values of Gerlach, meaning that 100°%- 
Saturated brine contains 26.395°% salt by 
weight. Each salometer degree, then, repre- 
sents 0.2639 °%% salt. 


The salometer reading expresses the per 
cent of saturation. Thus, a brine of 40° S. 
strength is 40°% saturated, and contains 40% 
of 26.395 %, or 10.558 °% salt by weight. 


SPECIFIC GRAVITY SCALE. This reads the 
specific gravity of the brine directiv. These 
hydrometers may be obtained with the entire 
length of scale covering a limited range of 
specific gravities, thus permitting great 
accuracy. 


BAUME SCALE. This scale was originally in- 
tended to have each degree equal a per cent of 
salt in the brine. But this is now only a 
rough approximation. The Baumé scale reads 
0° Bé. in pure water, 24.6° Bé. in fully 
saturated brine. Also, a factor of “modulus” 
is needed to translate degrees Bé. to specific 
gravity, since the scale divisions are of equal 
length. This modulus has been standardized 
at 145, so that degrees Bé.=145-145/sp.gr. 


TWADDELL SCALE. Named after its inventor, 
the Twaddell scale reads 0° Tw. in pure water, 
40.8° Tw. in fully saturated brine. Each in- 
crease of 0.005 in specific gravity causes 1° 
increase on the Twaddell scale. Thus, the 
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COMPARISON OF COMMON HYDROMETER SCALES 


(Chart gives quick, visual relationships of readings on the salometer scale to readings on other scales.) 


number on the right of the decimal point of 
the specific gravity, divided by 5, is the 
degrees Tw. For example: 1.140 sp.gr. is 
140/5, or 28° Tw. 

BARKOMETER SCALE. Used extensively for 
testing tanning liquors, the Barkometer scale 
reads 0° Bk. in distilled water, and 204° Bk. in 
fully saturated brine. Each increase of 0.001 
in specific gravity causes 1° increase on the 
Barkometer scale. Thus, the number on the 
right of the decimal point of the specific 
gravity is the degree Bk. For example, 1.025 
sp.gr. is 25° Bk. 

The hydrometer scales described above 
are usually calibrated for brines at 60°F. 
temperature. When testing brines at other 
temperatures, it’s necessary to make cer- 
tain corrections...or to use a specially de- 
signed hydrometer. You can get a table 


Service and research 
are the extras in 
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showing proper temperature corrections, 
plus other data on measuring brinestrength, 
from International Salt Company. 


Using salt in its many industrial appli- 
cations calls for technical knowledge and 
experience. International Salt Company 
has both—plus a continuing program of 
research and development in salt. These 
things can be put to work for you . . . in 
your plant .. . to help you get the most 
out of the salt or brine you use. 


INTERNATIONAL SALT CO., SCRANTON, PA. 
Sales Offices: Atlanta, Ga. ; Chicago, Il.; New Orleans, 
La.; Baltimore, Md.; Bosten, Mass.; Detroit, Mich.; 
St. Louis, Mo.; Newark, N. J.; Buffalo, N. Y.; New 
York, N. Y.; Cincinnati, O.; Cleveland, O.; Philadel- 
phia, Pa.; Pittsburgh, Pa.; Memphis, Tenn. ; and Rich- 
mond, Va. 


STERLING SALT 


PRODUCT OF INTERNATIONAL SALT COMPANY 


INC 





by HARBISON-WALKER ae 


serve every Harbison-Walker castables are used to best advantage 
with various types of air placement guns. 
. bd TROWELLING—This method is preferred for some 
chemical processing need applications and the excellent working qualities of 
Harbison-Walker castables make them easy to use and to 
secure uniform durable linings. 
HARBISON-WALKER products comprise the MY “is ; 
specific types and classes for each particular 4 y Hf 5 
purpose. Included are the widely diversified ; 
monolithic materials, refractory brick of the 
entire alumina-silica series and high alumina 
brands of all classes from 50% to 99+% 
alumina content. From these can be selected 
the kinds which best fulfill all the special 
requirements for maximum corrosion resistance 
to various sulphur compounds and hydro- 
carbons and to the severe fluxing effect of oil 


ash in high temperature furnace operations. 
Harbison-Walker refractories of the various 
types and classes are especially adapted for 
withstanding excessive abrasion and erosion 
and the disintegrating action of reducing atmos- 
pheres through critical temperature ranges. 


Write Technical Service 
Department regarding the 
selection of the refractories 
best suited for your specific 
applications. 


World’s Most Complete 
Refractories Service 





H-W CASTABLE REFRACTORIES and other monoliths 


CASTABLES (all classes) - PLASTIC FIRE BRICK (all classes) SPECIAL GUN MIXES - TROWELLING MIXES 


These monolith-forming refractories are widely 
used in chemical processing, athe refining 
and petro-chemical industries. They are available 
in all the many commercial classes which provide 
the most desirable combinations of physical and 
chemical properties for each particular require- 
ment. Among these, several which are most 
widely used with special benefit are briefly de- 
scribed in the following. 


HARCAST is exceedingly strong and resistant to 
reducing conditions at operating temperatures 
and meets rigid specifications used in the chemi- 
cal processing industries. Its composition and low 
permeability greatly retards corrosion by gases 
under high pressures. It is used in severe erosion 
areas. The approximate service limit is 2800°F. 


H-W 56 LIGHTWEIGHT CASTABLE combines light 
weight with high insulating value and strength 
to the utmost degree. Produced also with a very 
low ferric oxide content of less than 0.5%, it 
provides maximum resistance to reaction with 
various gases. Among important applications are 
refinery vessel linings, ducts and breechings, 
boiler back wall and tube decks, air preheater lin- 
ings, furnace walls, roofs and doors. ‘The approxi- 
mate service limit is 2100°F. 


H-W EXTRA STRENGTH CASTABLE is exceptionally 
strong and withstands severe abrasion and ero- 
noe _ temperatures up to its service limit of 
2400°F’. 


These include a wide variety of both hot and cold- 
setting cements which fulfill the requirements for 
laying all the different kinds of refractory brick. 
Some leading brands are HARWACO BOND, 
THERMOLITH and KORUNDAL BONDING 
MORTAR which provide the requirements for 
laying the alumina-silica and high alumina refrac- 
tories ranging up to 99°% alumina content. 


HARWACO MASTIC 


‘This plastic cold-setting monolithic refractory 
has a working consistency similar to that of stiff 
putty and is ideally suited for plastering with a 
trowel, as for example, for sealing V-shaped spaces 
at the exterior face of tangential tubes. 


HARCHROME is a special chrome castable which is 


second to none for abrasion resistance for the 
Pret 4° of operating temperatures prevailing in 
feed lines. 


H-W HIGH ALUMINA CASTABLE is made with high 
alumina base raw materials and a very pure 
hydraulic setting binder. Its approximate service 
limit is 3000°F. A 3200°F. service limit material 
is also available, made with crystalline alumina 
base. These castables, due to extreme purity and 
low bility, are especially suited for use in 
highly reducing atmospheres. 


TYPICAL CASTABLE CONSTRUCTION 


Typical arrangement of refractory an- 
chor method for monolithic rr 
H-W Mineral Fiber Coating provides 
insulation for metal stud. 


Illustration shows H-W 56 Lightweight 
(Insulating) Castable next to the shell 
with H-W Extra Strength Castable 
superimposed in hex-steel for working 
lining. 


H-W INSULATING 
REFRACTORIES 


Included are seven classes of insulating fire brick, 
having service limits of 1600°F. to 3000°F; 
mortars for laying insulating brick; several brands 
of castable insulating refractories; H-W BLOCK 
INSULATION; H-W FINISHING CEMENT; 
and H-W MINERAL FIBER COATING. 


HARBISON-WALKER REFRACTORIES COMPANY AND SUBSIDIARIES 


General Offices: Pittsburgh 22, Pennsylvania 


Plants, Warehouses and District Sales Offices in many cities and states 
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How Diamond Alkali uses Glasteel 
to cut turnaround time 
and protect purity at its PVC plant 


Like most polymers, polyvinyl chlo- 
ride gets so sticky in process that it 
gums up equipment surfaces to the 
point that a general clean-out is usu- 
ally required after each batch. 


Wishing to avoid such unproduc- 
tive, unprofitable time at its new 
Deer Park, Texas, plant, the Diamond 
Alkali Company instructed its engi- 
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neers to run comparative tests on 
materials of construction. 

Pfaudler Glasteel was the final 
choice and Diamond Alkali uses it 
wherever possible in the new plant 
; for polymerizers, blow-down 
tanks, storage and receiver tanks, 
and even for pipes and valves. 

So little of the PVC clings to the 
smooth glassed surfaces of this equip- 
ment, a simple fast flush is all that’s 
necessary to keep it in process con- 
dition. 

During two years of operation, on 
a twenty-four hour a day basis, pro- 
duction has been halted only for 
routine maintenance. 


Protects purity too 


Pfaudler Glasteel is chemically inert 
to the ingredients and catalysts used 
in making PVC ... so there can 
never be any contamination of Dia- 
mond Alkali’s product. 

Special agitator seals on the poly- 


merizers prevent any lubricants from 
bleeding into the product. 

The equipment is so designed and 
controlled that Diamond Alkali can 
hold temperatures to within 42°F. of 
a desired setting. 

If you would like to know more 
about Pfaudler Glasteel and the 
equipment made with it, check the 
coupon for our Bulletins 968 and 932. 


Big zirconium and 
titanium heat exchangers 
now available 


Recently Pfaudler added vacuum- 
purge inert gas welding to the al- 
ready established flow-purge welding 
chamber shown below. This places 
Pfaudler in the advantageous posi- 
tion of offering the most advanced 
facilities for welding titanium and 
zirconium. Several hundred square 
feet of heat transfer surface can be 
produced economically and rapidly. 

Add these metals to your list of 
available Pfaudler materials for 
fighting corrosion in process equip- 
ment—an ever-growing list that al- 
ready includes Glasteel, stainless 
steel, Hastelloy, nickel, Inconel, and 
Monel. 


-, 


The unit being worked on in the 
picture is one of the largest zirco- 
nium exchangers built to date, hav- 
ing 134 square feet of heat transfer 
area. Sixty-four 1” O.D. 18 gauge 
seamless zirconium tubes in a 21” 
O.D. shell 8’ long. Designed for 75 
psi and 350°F., it forms the calandria 
section of an evaporator for concen- 
trating hydrogen peroxide solutions. 

Pfaudler Bulletin No. 949 describes 
the complete line of metal and alloy 
heat exchangers. Heat transfer equip- 
ment of Glasteel construction is 
covered in Bulletins No. 921 and No. 
886. Send the coupon for copies. 


December 15, 1958—-CuemicaL ENGINEERING 





CORROSIONEERING NEWS 




















With Pfaudlerpac 
you can change a seal or 
stuffing box in minutes 


Pfaudlerpac seals and stuffing boxes 
come to you as pre-assembled, pre- 
tested units ready for installation. 

On our new BH Drive you can 
change these seals and stuffing boxes 
without entering the vessel, remov- 
ing the drive, or disturbing align- 
ment. 


Pfaudierpac Seals are especially rec- 
ommended for service in high tem- 
peratures or pressures, and where 
vapors are highly corrosive, explo- 
sive, or toxic. They are rotary types 
with glassed sleeves which eliminate 
the dangers of metallic contamina- 
tion or corrosion. 


Pfaudlerpac Stuffing Boxes are econom- 
ical units for use in moderate tem- 
peratures and pressures. They are 
the non-rotary type with Hastelloy 
shielded sleeves. Glassed or alloy 
shoulders with Teflon gaskets pre- 
vent corrosion from reactor vapors. 

For more information on Pfaudler- 
pac, check the coupon for Bul. 972. 








RELATIVE COST 


500 12,000 


24,000 


(CAPACITY IN GALLONS) | 
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If you store this much 
of chemicals like these ... 
Acetic acid Chloroform 
Aluminum DDT 
chloride Ether 
Aluminum sulfate Ethylene glycol 
Ammonium Formaldehyde 
thiocyanate Hydrochloric acid 
Ascorbic acid Nitric acid 
Benzene Phenol 
Benzyl chloride Phosphoric acid 
Butyl alcohol Phosphorus 
Bromine oxychloride 
Caustic soda Potassium sulfate 
Chlorine dioxide Sodium chlorate 
Monochlor-acetic Sulfuric-acid 
acid Thionyl chloride 


then the price of Chemstor glassed- 
steel tanks tells only half the story. 
Subtract from this price the extra 
years of service which only glassed 
steel can give you with so many 
corrosives. As a point of fact, only 
hydrofluoric acid and fairly harsh 
alkalies have any appreciable cor- 
rosive effect on Chemstor tanks. 


ips 


If you store this much 
of practically anything .. . 
then you'll want Chemstor glassed- 
steel tanks simply on a price basis. 
You can pocket the extra years of 
service life given by glassed steel 
as a sort of dividend. 
Some other facts about Chemstor tanks 
Smoother than even the most highly 
finished metal or plastic, Chem- 
stor tanks are ideal for sticky 
storage; they discourage clinging, 
scale, and product build-up like 
any glass container. 
Chemically inert glass is all that 
ever touches your product in a 
Chemstor, so you never need 
worry about contamination or in- 
fluence on your product’s flavor, 
color, ete. 
Surprisingly strong, glass bonded to 
steel is actually a very rugged ma- 
terial. Chemstor tanks require 
only sensible handling and mainte- 
nance to insure long years of 
service. 

Write for Bulletin 918 for more 
information. 
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PROCESS EQUIPMENT by PFAUDLER 
a division cf PFAUDLER PERMUTIT INC. 
Dept. CE-128, Rochester 3, New York 


Please send me: [_} Bul. 968 Buyer’s Guide to Corrosion Resistant Process Equip- 
ment; [_] Bul. 932 Polymerizers; [_] Bul. 949 Heat Exchangers; [| Buls. 921 and 886 
Glasteel Construction; {_] Bul. 972 BH rive; [_] Bul. 918 Chemstor Tanks 


NAME....__.. 
TITLE... 
COMPANY 
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Building Structures for the PETROCHEMICAL 


INDUSTRY is a specialty and an art... 


Petrochemicals have come a long way since the wooden storage barrels used in the early 
days. Increasingly complex refinery processes have created demands for storage vessels 
and process equipment which can be met only by the most exacting attention to materials, 
design, fabrication and erection. 
Over the years, the ability of CB&I to provide a single, responsible and coordinated 
facility for these services has been reflected three ways: 
1 In the performance records of CB&I-built refinery structures in service through- 
out the world. 
2 In an increasing demand for CB&I’s services and the applied metallurgical facilities 
which have made these performance records possible. 
3 In CB&I’s stepped up program of metallurgical progress . . . aimed at developing 
better fabrication, welding and testing procedures—which have placed new corrosion- 
resistant metals and alloys, such as Hortonclad® at the disposal of CB&I customers. 
This is why—wherever chemical or petroleum products are processed or stored, you'll 
find CB&I Craftsmanship in Steel. For further details write your nearest CB&I office for 


the bulletin: CB&I Special Plate Structures. 


IN STORAGE: 


V. cite your nearest CB&I office for 
the new bulletin on HORTONCLAD 
~the CB&I: composite: metal hav- 
ing an integral and continuous bond 
produced by a high vacuum bond- 
ing process. 
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| PRESSURE VESSELS. CB&I furnished 19 4 COKING CHAMBERS of stainless steel 
Hortonspheres® through the Flour Corpo- Hortonclad were fabricated and erected by 
ration, for the multi-million dollar Texas CB&l at ao Kansas Refinery. 

Butadiene and Chemical Corporation plant 5 HORTONCLAD. 124-ft. high crude col- 
near Houston, Texas. umns (left) and 125-ff. vacuum column 
2 121 STEEL construction makes it possible (right) were partially clad using stainless 
for these two Horfonspheres to do the work steel and monel Hortonclad- 

of, 20. mild: steel: tanks.,...; in: propone 6 HOUDRIFORMER. Three CB&I-built rece- 
service—Compania Shell de Venezvelo. tors are used-in high severity reforming 
3 WORLD'S LARGEST ALUMINUM TANK. process unit—-to convert low octane naphtha 
Stores 82% corrosive ammonium nitrate . . . into’ high octane blending stocks. Plate 
is 164 ft. in diameter and 24-ft. high. thickness is 5 inches. 
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Chicago Bridge & iron Company 
SUBSIDIARIES sepntna Jorge TEERESEMTATIVES, ond AIGENGEES 


1—Chi i strucces -, Rio de Janeiro « Canada—Horton © A 
sre Wate tlateeds Yecsate e Se tees Bridge Limited, London « j Evans Deakin & Co. Ltd., Brisbane; Bernard-Smith (Pty.) Limited, Alexandrio 
Venexvela—Chicago Bridge & iron Company, Ltd., Caracas | (Sydney) ¢ Cubo—W. P. Bryant, Edifico Abrev 402, Havana « 

| Whessoe Limited, Darlington « France—Constructions Metalliques de 
OFFICES: Atlanta « Birmingham « Boston e Chicago « Cleveland « Detroit « Provence, Arles-sur-Rhone; S. A. Ateliers et Chantiers de ia Seine Maritime, 
Houston e Kansas City (Mo.) « New Orleans e New York « Philadelphia « Le Trait « Germany—Wilke-Werke AG, Braunschweig; G 
Pittsburgh e Salt Lake City e Son Francisco « Seattle e South Pasadena « Tulso | Oberhausen-Sterkrade « Italy—Compagnia Tecnico Industrie Petroli, Rome « 
a 


Ishikawajima Heavy Industries itd.; Toyo Menka Koishe, Led., 
PLANTS: Birminghom, Alabome « Chicago, lilinois « Greenville, Pennsy!- Yand— The 


To! e WNetheriands—Comprimo N. Amsterdom « Sco?! 
wonic « Sclt loke City, Utoh « New Castle, Delowcre Motherwell Bridge & Engineering Co., jg Motherwell 





o. In larger mixing operations, what are the 
economics of buying mixers that match requirements 
exactly compared to buying mixers having an ade- 
quate margin of torque capacity? 


A. As mixing operations are scaled up and fluid 
mixers required increase in size, the cost per unit drive 
torque capacity decreases rapidly with the increase in 
drive size. It becomes poor economy not to maintain an 
adequate level of torque applied to the mixing operation. 
Consider also that agitators and auxiliaries rarely repre- 
sent more than a small percentage (2-4%) of the plant 
investment . . . yet maintenance costs on the more dif- 
ficult operations can run as high as 15% or 20%. If down 
time is considered, then costs can run many times these 
figures. Obviously, there is no economy in drives and 
components such as shafts which just meet requirements. 


it's questions like these... that bring 
out the facts in buying mixers... 
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@. Are “dollars per horsepower" a valid basis for com- 


paring mixer values? 


A. No. Mixers having the same horsepower rating and drive 
efficiency can vary widely in torque rating. Torque applied to the 
mix is what does the work and torque is what you pay for. When 
comparing mixer values, the most important first step is that of 
developing torque ratings of alternate units offered. Using the 
most familiar units, torque can be calculated as follows: 

63025 x Motor HP 

Mixer shaft RPM 

The mixer having the lower torque rating must use a higher mixer 
shaft speed and smaller diameter impeller to maintain a given 
HP level. This can lead to unsatisfactory performance. However, 
a mixer of equivalent horsepower rating but with a higher torque 
rating and larger impeller will do the job well. For an idea of the 
importance of impeller size, the chart shows the influence of 
impeller diameter in relation to tank diameter (D/T ratio) 
upon motor required to obtain a specific level o*% performance 
in many industrial mixing operations. The bigger impeller at the 
slower speed (higher applied torque) will be a sounder choice. 





Torque (Ib. inches) = 


YOU GET MORE FOR YOUR FLUID MIXER DOLLAR 
Because We Design and Build The Whole Unit 


It’s simple economics! Philadelphia Mixer is the only manu- 
facturer that designs and builds the complete unit. Because we 
control production and costs, we can afford to give you more 
mixer per dollar. For example: 


e Extra large, heavy duty bearings throughout. 

e Extremely heavy output shafting—machined, ground and 
polished. 
Drives designed with extra strength and rigidity to take maxi. 
mum thrust and unbalanced loads. 


You don’t pay a premium for these extras—or for the better 
performance and longer life of a Philadelphia Mixer. You get 
them as a bonus. 

You can select your Philadelphia Mixer from six standard 
models. 1 to 200 HP. Special units to 500 HP. Horizontal! 
motor or vertical motor drive. Mechanical seal or packed stuffing 
box. Paddle or turbine type impellers. 


Get the full story on Philadelphia Mixers. Write for Catalog 
A-27. It contains complete mechanical design information that 
permits you to make a catalog selection of the mixer that best 
suits your requirements. 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street « Philadelphia 34, Pennsylvania 


philadelphia mixers 


Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS «+ LIMITORQUE 
VALVE CONTROLS © FLUID MIXERS © FLEXIBLE COUPLINGS 
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Sodium Reduction Process 
Yields High-Purity 
Zirconium and Titanium 


Outstandingly pure zirconium and titanium 
metals are being produced by means of a 
U.S.I.-developed sodium reduction process at 
the new Ashtabula plant of Mallory-Sharon 
Metals Corp. 

Eighty per cent of the usual impurities in 
zirconium do not show up in spectrographic 
analysis of the sodium-reduced metal. Meas- 
urements of Brinnell Hardness Number, an- 
other indication of purity, show that the 
sodium-reduced zirconium has a value as low 
as 90-95, compared with about 70 for crystal 
bar zirconium —the industry’s purity stand- 
ard —and about 130 to 150 for metal pro- 
duced by the magnesium reduction process. 

The sodium reduction process has the addi- 
tional advantage of low cost. Zirconium can 
be produced by this method for less than any 
other means. The process for crystal bar zir- 


conium is too expensive to 
make the material competitive. <> 
The magnesium process costs 
“Impossible” Alloys Now 
Made by Bombardment 


In laboratory work sponsored by the Air 
Research and Development Command, nor- 
mally incompatible metals are being combined 
by a new, high-temperature, high-speed bom- 
bardment technique. Microscopic particles of 
one metal are propelled by a “solid linear 
accelerator” to speeds of over 50,000 mph, and 
inserted into the crystalline lattice structure 
of the other metal. 

Researchers believe that this new technique 
can be used to give materials new properties 
or to combine the desired properties of several 
materials. Aluminum alloyed with iridium 
particles to give it better high-temperature 
characteristics is cited as one example. 





U.S.1. Products, Plants 
Detailed in New Brochure 


The chemical industry can now get a 
complete picture of U.S.I. activities through 
a new company brochure available on re- 
quest. This 40-page, full-color booklet 
covers: 
¢ U.S.I. growth over the past eight years 

plans for the future 

affiliations with other companies 

products and where they are used 

type, number and location of plants 

research facilities 

sales service facilities 

For your copy of “National Distillers 
and Chemical Corporation Expands in the 
Chemical Industry.” address the U.S.1. 
Advertising Department on your company 
letterhead. 














Chemical Makers Complete First 
Year of Continuous Promotion 


Of the Industry to the Public 


Chemical Industry Activity Committees of MCA Report 
Growing Progress on Local Level, Both in Participation by 
Chemical Companies, and in Response by the Community. 


In January the Chemical Process Industries will begin the second year of a 


continuous cooperative public relations 





New Synthetic Rubber 
Made with Deuterium 


Claimed more rubbery than rubber itself, a 
new experimental compound — cis,1,4-poly- 
isoprene in which all hydrogen has been re- 
placed with deuterium (heavy hydrogen) — 
is being studied for explanations of the elas- 
ticity and other properties of ordinary rubber. 

The new deuterio rubber seems to be more 
elastic, apparently because the molecules con- 
taining deuterbim atoms have less attraction 
for each othe: than molecules containing 
hydrogen. It is naturally heavier due to the 
presence of heitvy hydrogen. It does not need 
carbon black t)r high tensile strength. 

Studies of its behavior may explain, among 
other things, why rubber gives up and takes 
up heat during deformation and recovery, and 
may throw some light on the infrared absorp- 
tion and crystallization of rubber. 


Polyethylene Membranes 
Extend Polarographic 
Analysis to Gases 


It is now possible to analyze gases by polar- 
ography, without dissolving them in 2 liquid, 
by introducing a semipermeable membrane 
between gas and electrode. The membrane 
substitutes for the liquid both as a diffusion 
layer and as an electrical contact. Polaro- 
graphic current is directly proportional to the 
partial pressure of the gas. 

Studies so far show that polyethylene is the 
best membrane material. Consequently, a cell 
consisting of a platinum working electrode, 
polyethylene membrane, and a salt bridge to 
a saturated calomel reference electrode, has 
been used in most of the research work to date. 
The cell will analyze oxygen or sulfur dioxide 
in concentrations from 100% down to 50 ppm, 
and should be suitable for continuous analysis 
and control of process streams, among other 
applications. 

Other advantages of the polyethylene mem- 
brane: it prevents fouling of electrode sur- 
faces; it is impermeable to ions and so 
eliminates interferences by reducible ions in 
the sample. 





effort sponsored by the Manufacturing 
Chemists Assn. and carried out through local 
Chemical Industry Activity Committees 
(CIAC). This first year has been one of organ- 
ization and idea-testing, combined with a 
gradual building up of local activity. 

The program is now in operation in at least 
380 communities and areas in 45 states. About 
900 individuals in 150 companies are now 
equipped to work closely with local educa- 
tional institutions, the press, radio and TV, 
community groups, organizations and clubs to 
acquaint the American public with the impor- 
tance of chemistry in daily life. 

The continuing program has been a natural 
outgrowth of the four Chemical Progress Week 
efforts. To quote General Hull, president of 
MCA: “Active .. . committees in a number of 
areas, believing that their community relations 
problems . . . were year-round and that they 
had an effective organization, have established 
continuing committees and have proposed that 
MCA sponsor a national program .. .” 

Objectives of the Program 

MCA feels that greater public understanding 
of the benefits of chemistry will also benefit 
the chemical industry. By building a good 
reputation for the CPI, MCA hopes to create 
4 community climate of welcome for chemical 
enterprise, to achieve rapid acceptance of new 
products, and to attract top tal- 
ent and more capital to the > 
industry. 


Samples of educational aids supplied by MCA. 
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CONTINUED ‘ 
Promotion 


What the Program Consists of 

Well supplied with ideas and materials by 
MCA, the local committees have been explor- 
ing all possible avenues of communication. 

Speakers Bureaus have been set up to con- 
tact local religious, educational, social, civic, 
business and other groups who would be inter- 
ested in chemistry as it relates to their working 
and living experiences. These bureaus arrange 
for speakers and engagements, and supply 
material as needed. 

Press Relations have been established with 
all newspapers to keep them informed on local 
happenings and general trends in the CPI. 

Radio and Television people interested in 
material or personalities of local significance 
have been contacted. Resulting programs have 
included interviews, panel shows on_ local 
issues, broadcasts of special events, and edu- 
cational and public service films. 

Community Participation by the CPI in such 
events as fund drives, county fairs, chamber 
of commerce activities and civic improvement 
committees has been encouraged. 

Direct Mail of MCA’s Chemical News and 
other appropriate information to “opinion lead- 
ers” in the community has been undertaken. 

Educational Activities have been volumi- 
nous. MCA has prepared comprehensive mate- 
rial to aid teachers and students. Industry- 
education meetings are held widely. Special 
workshops and seminars, essay contests, 
awards, scholarships and fellowships, study 
programs, guest lecturers, and so on and so on, 
have been set up. 

More companies are joining in the second- 
year effort as direct benefits in terms of indus- 
try-community good-will become apparent. 
More information is available from MCA 
Chemical Industry Activity Committees, 1625 


Eye St. N.W., Washington 6, D.C. 
Sodium 


CONTINUED ‘ 
E> Reduction 


more to operate also and the zirconium does 

not have the purity advantage. 
Sodium-reduced titanium is making an im- 

pressive showing too. All of the first month’s 





Fuse! Oj|, Ethyl Acetate, 
Ethyl 





Alcohols: Ethyl (pure and all denatured formulas); Proprietary Denatured 
Alcohol! Solvents SOLOX®, FILMEX®, ANSOL® M, ANSOL PR. 


Organic Solvents and Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 
Normal Butyl Acetate, 
Ether, A 


production at Ashtabula was blended and 
shipped as specification metal. 

The purity achieved by sodium reduction 
can be attributed to several factors. The 
sodium, shipped from U.S.I.’s Ashtabula plant, 
is kept clean under argon blanketing. Brittle- 
ness is minimized in the resulting metals 
because oxygen and nitrogen are kept out. 

Low-melting sodium can be handled as a 
liquid and therefore filtered and stored in the 
absence of air. As a liquid, it can be accurately 
pumped, metered and controlled. It does not 
alloy with zirconium or titanium. 


Polyethylene “Rosettes” 
Ideal as Tower Packing 


The Army Corps of Engineers has found 
that helically-wound polyethylene strip formed 
inte toroidal “rosettes” makes a lightweight, 
sturdy, highly efficient packing for cooling 
towers. These polyethylene “rosettes” give 20- 
40% greater cooling efficiency at a pressure 
drop only 35% that of conventional packings 
of equivalent size. In addition, they are corro- 
sion-resistant—unaffected by water and highly 
corrosive chemicals, 

Used by the Army in a trailer-mounted 
water cooling tower — part of a mobile carbon 
dioxide generating plant — the polyethylene 
packings not only resist completely the shock 
of rough riding, but also cut down on the 
weight which must be transported. They weigh 
10 lb./cu. ft. By comparison, fragile ceramic 
Rashig rings and Berl saddles of equivalent 
size weigh 48 and 45 lb./cu. ft. respectively. 


Polyethylene ‘osette” packings for cooling 
towers (photo courtesy Harshaw Chemical Co.). 
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DIATOL®, Diethy! Oxalate, 


t-Ortho-Toluidide, 
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Acetoacet-Ortho-Chloranilide, Acet 





acetate, Ethyl Benzoylacetate, Ethyl 
Sodium Oxalacetate, Sodium Ethylate, 
Acid, Urethan U.S.P. 


Chioroformate, 
ISOSEBACIC® Acid, 
(Ethy! Carbomate), Riboficvin U.S.P., Pelargonic 


Ethylene, Ethyl 


Sebacic 
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TECHNICAL DEVELOPMENTS 


























Heavy Chemicals: Anhydrous Ammonia, Ammonium Nitrate, Nitric Acid, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 

Chiotine, 

Sulfite, Sodium Sulfate. 


PETROTHENE® Polyethylene Resins 


Animal Feed Products: Antibiotic Feed Supplements, BHT Products (Anti- 
Calcium Pantothenate, 


Information about manufacturers of these 
items may be obtained by writing U.S.I. 


Stannic sulfide, a gold-colored powder with talc- 
like consistency, is now offered in pilot quantities. 
Suggested for use in varnishes and lacquers to 
gild and bronze wood, metal, paper. No. 1420 


Polyethylene bottles with rotating sleeve to pro- 
tect label are now on market. Horizontal channels 
for sleeve are molded around bottle. Label is 
inserted through vertical opening in sleeve, is 
held by channel, protected by sleeve. No. 1421 


Natural vegetable hydrocolloid now available as 
coagulant aid, filter, selective ore flocculant is 
claimed nontoxic and edible, safe for use in 
settling drinking water, clearing waste water 
before return to earth or streams. No. 1422 


Nuclear reactor experiments are described in 
new book now being sold. Prepared by staff of 
Argonne Nat'l. Labs., volume outlines problems of 
design, construction, operation of reactors; gives 
details of equipment and experiments. No. 1423 


New aqueous base dispersant for uncured liquid 
epoxy and polyester resins is being marketed. Is 
solvent-free, noninflammable. Said to facilitate 
removal of residual resins from molds and equip- 
ment. No. 1424 


_ % 





Dry 1 fire extinguisher now available is 
claimed to deliver a 15- to 20-foot stream of fire- 
killing, heat-absorbing powder over a 60° arc. 
Powder is nontoxic, will not freeze, corrode or 
conduct electricity. No. 1425 


New caulking compound, claimed both thermo- 
setting and thermoplastic, is based on co-vulcan- 
ization of new synthetic elastomer with asphaltic 
compound. Said to be permanently flexible from 
-30 to 165°F. Adheres to all surfaces. No. 1426 
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New bench model inf: d spectrop ter has 
KBr prism, permits chemical analysis in the 
12.5-25 micron region. Yields more complete quan- 
titative and qualitative information on structure 
of compounds such as aromatic HCs. No. 1427 


Water-thinned contact cement for plastic laminat- 
ing and other rapid assembly work is now avail- 
able. Contains no flammable solvents and is 
claimed completely safe. Said to produce instant, 
strong, creep-resistant bonds. No. 1428 


Disposable polyethylene syringe for applying 
adhesives, potting compounds, etc. can now be 


obtained. Said to deliver exact quantities of 
fluid without flooding, starving or dripping. 
Capacity about 10 cc. of fluid. No. 1429 





Metallic Sodium, Sodium Peroxide, Sodium 


Choline Chloride, CURBAY B-G®, 


Acid, 2-Ethy! Heptanoic Acid. 


Pharmaceutical Products: DL-Methionine, N-Acetyl-DL-Methionine, UrethanUSP, 
Riboflavin USP, Intermediates. 


Special Liquid CURBAY, VACATONE®, Menadione (Vitamin K;), 
DL-Methionine, MOREA® Premix, Niacin USP, Riboflavin Products, Special 
Mixes, U.S.1. Permadry, Vitamin By, Feed Supplements, Vitamin D3, 
Vitamin E Products, Vitamin E and BHT Products. 





USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 








U.S.I. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Detroit * Kansas City, Mo. * Los Angeles * Louisville 
Minneapolis * New Orleans * New York * Philadelphia * St. Louis 











e 


a uperiority 


Rotary Kilns 
Coolers 
Dryers 
Slakers 





8'—6" diameter x 350'—0" Traylor 
Rotary Lime Sludge Recovery Kiln in 
paper mill. 


7'—0" diameter x 60’—-0" Traylor 
Rotary Slaker in chemical processing 
plant. 


For over half a century Traylor-Made 
Machinery has helped some of the process 
industries to satisfy the demand for greater 
production. Constructed by master crafts- 
man, Traylor equipment incorporates many 
design and engineering innovations that 
make Traylor rotary kilns, coolers, dryers 
and slakers the choice of engineers and 
operators. For information on these fine : 
Traylor-Made products write for bulletin 6'—0"' diameter x 120'0" Fraylor 

Rotary Kiln with a 4'—0O”' diameter 


number 1115 today ! ! ae cay” Tae 


a lime plant 





TRAYLOR ENGINEERING & MFG. CO., 2020 Mill St., Allentown, Pa. 


Sales Offices: New York — Chicago — San Francisco 
Conadion Mfr.: Conadian Vickers, ltd., Montreal, P.Q. 


aPnon feeDers 


nal? 


POTARY KuNS 
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MAKING THE GIANT MOLECULES is increasing the 
demand for other products made by Republic. 
ENDURO Stainless Steel is the must metal in 
processing equipment because of its corrosion- 
resistance, heat-resistance, high strength, clean- 
ability, inertness, long life, and low ultimate cost. 
In severe corrosive applications, Republic Tita- 
nium is ideally suited for valves, pumps, heat 
exchangers, pressure vessels. Republic SRK 
Plastic Pipe for chemical waste and process 
lines is providing substantial savings in material, 
installation, and replacement costs. It's highly 
resistant to a long list of corrosive liquids and 
gases. Mail coupon for more facts on these 
Republic products. 





4 COAL CHEMICALS IN THE HOME add 


convenience, comfort, and pleasure. 
Refining of Tar permits its use in paints, 
roofing, and insulating materials. 
Naphthalene is familiar in the form 
of moth balls, but it is also important 
in making synthetic enamels that keep 
products new looking longer. Benzol 
is used in making plastics for house- 
wares, floor tiles, shower curtains, 
synthetic-rubber bath mats . . . also 
in the manufacture of aspirin and 
antiseptics. 
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So the Giant Consumer Varkel 


The world is your market, and high polymer chemistry opens the door 
to new processes for the creation of new products to satisfy the hunger 
of this giant market. 


Republic is vitally interested in this exciting new field of science. As 
an integrated steel maker, we are also a leading producer of high 
quality coal chemicals. Many of the basic chemicals used in making 
giant molecules come from the recuperative process of transforming 
coal to coke for our blast furnaces. 


Republic Benzols, Toluols, Tar, Pyridine, Crude Naphthalene, 
Xylols, and Crude-Heavy Solvent are currently being used in the manu- 
facture of thousands of products. Sulphate of Ammonia, in mixed and 
blended fertilizers, forms an industry in itself. Yet the surface has only 
been scratched. Of the nearly 2000 chemicals available from coal, 
only a small percentage have found their way into commercial use. 


Concurrent with the work of polymer chemists in developing proc- 
esses to speed the creation of mew products and reduce the cost of 
present ones, Republic’s own chemists are actively engaged in a pro- 
gram of coal chemical research. This program will enable Republic 
to keep pace in the rapidly growing field of giant molecules and to 
continue as a dependable source of supply for high quality, high purity 
coal chemicals. 


Which of the Republic Coal Chemicals described at right and below 
can you use in your product or process to satisfy the giant consumer 
market? 


COAL CHEMICALS ON THE FARM. Strong, healthy cattle reach Cy 
marketable size faster. Xylols produced by Republic are 
used in the manufacture of germicides to protect livestock 
from germs and -microorganisms. Ruined and farmed-out 
land is restored with the help of Sulphate.of A ia in 
mixed and blended fertilizers. Benzol is abasic material in 
the production of agricultural chemicals designed to contro! 
pests, weeds, and plant diseases. 





THE GIANT CONSUMER MARKET reveals countless 
applications of Republic Coal Chemicals. Benzol 
is used in dyes for coloring cloth and fabric, in 
many types of wearing apparel, like nylon stock- 
ings, in synthetics for super-tough suitcases. It is 
also used in soaps and detergents. Perfumes are 
derived from Toluols. Pharmaceuticals are made 
from Pyridine. Xylols are basic in making ribo- 
flavin. Crude Heavy Solvents are used in water- 
proofing compounds and for stiffening leather. 


REPUBLIC STEEL CORPORATION 
DEPT.CE-6678 
1441 REPUBLIC BUILDING - CLEVELAND 1, OHIO 


Send more information on: 


, ” «O ENDURO® Stainless Steel 
ybds Wideatly R ange 0 Titanium 


O SRK Plastic Pipe 


Title 





of, Standard, Stools andl so 


Company_— 











Stal D / a ! age 
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FIRST FOR LASTING QUALITY— FROM MINE TO MARKET! 


December 15, 1958—-Cuemicat ENGINEERING 








m Full range of copper-base alloys 
» for every application. 


Vast background of application engineering 
to assist in proper alloy selection. 


Complete control of quality throughout 
every step of manufacture. 





sad 
ae 


SALES OFFICES: Atlanta, Birmingham, 
Ala., Cambridge, Mass., Charlotte, 
Chicago, Cincinnati, Cleveland, Dallas, 
Dayton, Detroit, Fort Wayne, Greens- 
boro, N. C., Houston, Indianapolis, 
Jacksonville, Kansas City, Mo., Los 
Angeles, Memphis, Milwaukee, Minne- 
apolis, New Orleans, New York, 
Philadelphia, Pittsburgh, Portland, 
Ore., Richmond, Rochester, N. Y., San 
Francisco, St. Lovis, Seattle, Wash- 
ington, D. C. 
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THIS ‘“‘MANHOLE COVER" is really a magnifica- 
tion of Arachnoidiscus ornatus, one of the hundreds 
of different intricate particles that make Celite such 
an effective filter aid. 


What's this 
“manhole cover” 
got to do with 
more accurate 
filtration 
control? Meseess ie NB 
eett | AAP gs 


boyd : 

















Its a particle of CHLITE 
with the 





The photomicrograph at left shows the wide 
variety of particle shapes and sizes in a typical 
Celite sample. By carefully controlling the propor- 
tions of particle sizes, the most complete range of 
grades is obtained. 





Johns-Manville CELITE 
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Celite’s wide range of grades permits precise control of several 
different filtration operations in the brewing of beer and ale. These 
include various ruh beer filtrations, wort filtration, final beer 
polishing and purification of brewing and bottle wash waters. 


In industry’s modern research laboratories, Celite filtration has 
proved itself an indispensable tool. Special grades of Celite have been 
developed that are particularly effective in analytical methods re- 
quiring filtration or chromotographic study. 


in the manufacture of lubricating oils, Celite filter aids completely 
remove bleaching clay from the oil itself and also clarify the many 
additives used by the industry. 


-the diatomite filter aid 
widest range of grades 


Need maximum clarification? Use 
Celite* Filter-Cel. Or does your fil- 
tration require the fastest flow rates? 
Then use Celite 545. In addition, 
there are 7 more intermediate grades 
plus many special grades produced 
for specific applications. Thus, with 
Celite, you can establish the exact 
balance of clarity and flow rate that 
your process requires. No other diat- 
omite gives you such a wide choice 
of grades. 

Celite also gives you other impor- 
tant advantages over competitive 


Diatomite Filter Aids 


filter aids. Its lower wet density 
provides greater surface coverage per 
pound. This means substantial sav- 
ings because six bags of Celite actually 
do the work of seven bags of other 
diatomites. 


And Celite is uniform. Every pound 
of Celite comes from the world’s larg- 
est and purest commercially avail- 
able diatomite deposit. Every pound 
is processed and graded at the same 
plant under the same conditions. Yet, 
with the large inventory maintained 
at the plant and Johns-Manville’s 
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nationwide network of warehouses, 
you're assured of fast, sure delivery. 
So, if filtration belongs in your proc- 
essing operations, it will pay you to 
call in your local J-M Celite engineer. 
Backed by Johns-Manville’s research 
facilities and years of practical diat- 
omite experience, he can help you 
with your filtration problems. Call 
him today or write Johns-Manville, 
Box 14, New York 16, N. Y. In 
Canada: Port Credit, Ontario. 


*Celite is Johns-Manville’s registered trade 
mark for its diatomaceous silica products. 


uN 





Aluminum Tanks and Vessels 
cost far less 


...than those made with other corrosion-resistant metals! 


The Finest Products 


Made with Aluminum 
This “Flying Thermos Bottle”, built by the Standard 


Steel Corporation of Los Angeles, is a liquid oxygen are 
container used for fueling the Thor missile. Lightweight ine Ot ; . 
aluminum forms the outer jacket, permitting this 32,000 REYNOLDS or ALUMINUW 
pound (empty), 13,500 gallon tank to be flown to Thor : 

stations anywhere in the world by conventional aircraft. 


ade wit 
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The major costs of tanks or vessels are for 
initial materials and subsequent mainte- 
nance—and aluminum is the one corrosion- 
resistant alloy that offers big savings in 
both. It will not rust. It is corrosion-resistant 
in most atmospheres. And, it’s easy to keep 
clean. Yes, aluminum costs less, far less, 
and here are more reasons why: 


CORROSION-RESISTANT 

Aluminum resists corrosion from most 
process liquids. Hydrogen peroxide, petroleum 
products, acetic acids, nitric acids, nitrogen 
solutions, turpentines, lacquers, beverages, 
sulphur-bearing gases—all, and many other 
corrosives, can be handled in aluminum 
tanks and vessels without contamination or 
corrosion. Climatic conditions and atmos- 
pheric gases normally do not affect alumi- 
num. Flammables may be safely stored in 
aluminum tanks and vessels, for aluminum 
is non-sparking. 


LIGHTWEIGHT 

Aluminum weighs just one third as much 
as steel. This means one man can often do 
the fabricating work of three. This is an 
important cost reduction, from the initial 
purchase through handling, shipping and 
fabrication, to final installation. 


EASY TO FABRICATE 

Tanks and vessels require high quality weld- 
ing .. . and aluminum is an exceptionally 
easy-to-weld material. In fact, welds of com- 
parable strengths can be made five to eight 
times faster on aluminum than on most other 
metals! Brazing equally well, it is also one 
of the most formable, most economical 
metals to work with. 


EXCELLENT THERMAL CHARACTERISTICS 
Reflecting up to 95% of radiant heat, alu- 
minum provides superior protection for vola- 
tile chemicals. And aluminum’s high thermal 
conductivity speeds the transfer of heat. 


This giant aluminum tank holds ammonium nitrate 
solution. Non-sparking aluminum gives extra-long service 
under constant exposure to corrosion, with a minimum 

of maintenance. 


Highly corrosive nitrogen solutions are safely stored 
in this tank made of Reynolds Aluminum for quick, local 
service to farmers for use in soil treatment. 


LOW TEMPERATURE PROPERTIES 
Aluminum, due to its excellent mechanical 
properties and low cost, is the ideal material 
for handling low temperature liquids such as 
liquefied oxygen, nitrogen, methane, etc. 


IN USE EVERYWHERE 

Aluminum is finding wider and wider use in 
the processing industry because no other 
metal offers so many benefits at such large 
savings. To learn how Reynolds Aluminum 
can help you, or for technical service, call 
your local Reynolds office or write Reynolds 
Metals Company, Box 2346-CJ, Richmond 18, 
Virginia, 


Write today for Reynolds Free Brochure on Aluminum Tanks and Vessels 


REYNOLDS ALUMINUM 


RICHMOND 18, VIRGINIA 


Watch Reynolds new TV shows— “WALT DISNEY PRESENTS" ond “ALL-STAR GOLF” — every week on ABC-TV, 
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FANSTEEL 
SOLVES SPECIAL 
VENTILATING PROBLEM 





“Buffalo” 
Rubber- 
Lined Fans 
provide 
efficient 
ventilation 
for the 
critical 
control 
necessary in 
the Chemical 
Operations 
Building of 
Fansteel’s 
new, 
ultra-modern 
tantalum 
plant. 


WITH “BUFFALO” 
RUBBER-LINED FANS 


New Fanstee! Metallurgical Corp. Tantalum Plant in Muskogee, Oklahoma 


Tantalum Capacitors like this ate 
made from Fansteel Tantalum. 


Key point in Fansteel’s new facilities is the Chemical Opera- 
tions Building, where the valuable metals tantalum and 
columbium are produced. Removing impurities and extracting 
the metals from the ores requires a series of precisely- 
controlled chemical and electrochemical operations. 

Where air handling is so important, it is understandable 
that Fansteel should turn to “Buffalo”, whose 81 years of 
engineering experience assures satisfactory ventilation under 
critical conditions. 

“Buffalo” Rubber-Lined Fans are noted for their ability to 
withstand many years of punishing service. Rubber is vulcan- 
ized to all parts of the fan exposed to the air stream. There is 
no possibility of separation, hardening or cracking. Savings in 
down-time and fan parts more than pays for the slight extra 
cost of the rubber. 

Whatever the type of severe service your fans may 
encounter, there is probably a “Buffalo” Fan to handle the job. 
Contact your nearby “Buffalo” engineering representative, or 
write direct for Bulletin 2424-F today. ‘ 


They are important components 
of electronic, aircraft and missile 


systems. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 
Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Bower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING ° AIR CLEANING ° AIR TEMPERING ° INDUCED DRAFT 
EXHAUSTING ¢ FORCED DRAFT * COOLING ¢ HEATING ¢ PRESSURE BLOWING 
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Readco Double Arm Mixer, 20-quart Working Capacity 


Predict production precisely with 


READCO Lab and Pilot Plant Mixers 


Incorporating all the basic design features of larger 
production models, Readco Laboratory and Piiot Plant 
raixers enable you to make accurate forecasts for com- 
mercial processing. 


Mixing bowls are accurately machined and fitted... 
have vacuum covers and temperature controlling jackets. 
Overlapping sigma mixing arms are held in constant 
close clearance, eliminate dead spots, prevent build-up of 
materials, aid temperature control. Easily interchange- 
able mixing arms adapt to various materials or processes. 


Ruggedly built of Type 316 stainless steel, or any com- 
Readco Spiral Ribbon Mixers — mercial alloy, Readco lab and pilot plant mixers will 
rs a: oO gpsiore tn efficiently handle even heavy viscous material. They 
copocities. oe are available from stock in 1, 3, 6, 20 and 40-quart 
working capacities, with fixed or variable speed drives. 
For more information see Chemical Engineering Cata- 
log, pages 1567-15740 . . . or write direct. 


Readco Vertical Mixers, planetary 
action, multiple speed, 12 to 175 
qt. working capacities. (Model 


F-20 asote READ STANDARD 


Whatever the mixing job...aREADCO mixer! York, Pennsylvania 


A Division of 
Capito! Products Corporation 
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In pumping chemicals, maximum service satisfaction is 
dependent on two factors. Design and construction quality 
constitute one factor; the other is the accuracy of the foundry 
in meeting metallurgical specifications for corrosion resistance. 

Because LaBour pumps embody such important and exclu- 
sive features of design it is perhaps easy to overlook the fact 
that LaBour foundries employ equipment and techniques 
second to none for precise control of alloy composition and 
grain structure. 

That’s why, when you buy LaBour, you get two-fisted 
performance assurance. Top ability to resist corrosion and 
top ability to move liquids economically and dependably 
are combined in these pumps. Ask for Bulletin B-Ib. 





REGULAR PRODUCTION IN 
LaBOUR FOUNDRIES INCLUDES 
THESE ALLOYS: 

Electric Furnace Cast Iron 

Bronze 

Lead 

Aluminum 

R-55 (Chrome-Nickel) 

Y-17 (Chrome-Nickel- 

Molybdenum) 

Y-30 (Nickel-Molybdenum) 

149 Stainless Steel 

304 Stainless Steel 

316 Stainless Steel 

Elcomet K (High Nickel Stainless) 











ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. 
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ELKHART, INDIANA, U.S.A. 
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SHINSAN 


PREVENTS LINE HANDLING INJURIES 
SPEEDS BARGE LOADING 
ELIMINATES HOSE BURSTS 
SLASHES REPLACEMENT COSTS 


The Chiksan Barge Loading Arm ends hazardous manhandling of 
loading hoses, eliminates dangerous dock clutter. 
Mechanical operation makes hookup fast and simple. 


Gear reduction enables one man to adjust the flange position 
anywhere in a 105° vertical range. Outboard arm is manually 
swung into position at any point in a 130° horizontal arc. 

The eight inch model rotates 360° to permit servicing barges 

on both sides of a narrow dock. Once hookup is made, 

the arm can be left unattended while free wheeling allows 

the unit to ride free during loading and unloading. 

When not in use, the arm is raised up and out of dockside traffic. 


6” x 25’ and 8” x 28’ sizes available. Handle petroleum products, 
both black and bright, and mild caustics in any temperature 
ranging between —60° F, to +225° F. Service all river and lake 


barges and lake tankers including those in 25,000 barrel class. The Chiksan Barge Loading Arm is designed to reach 


approximately 20 feet from dock riser 
to barge flange. Total length of Arm is 25 feet. 


U 
—~ ——-> Troe eee ee esas eee! 
CHIKSAN COMPANY 
330 No. Pomona Ave., Brea, Calif. 


7 A SUBSIDIARY OF 
FOOD MACHINERY AND CHEMICAL CORPORATION . . 
Please send me your Barge Loading Arm Bulletin #456. 





Q CHIKSAN COMPANY — BREA, CALIFORNIA Name 
N® CHICAGO 5, ILLINOIS « NEWARK 2, NEW JERSEY , , BF vite 





S 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas 
Subsidiaries: Chiksan Export Company 


Chiksan of Canada, Ltd. j Seema 
; ios Address 


Company 








City. Zone State. 





58-36 
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key words in solving production puzzles: 
Allegheny for Stainless; Ryerson for Service 





If one of your toughest production puzzles is getting top 
quality stainless steel when you need it, check in now with 
the Allegheny-Ryerson combination. 

Allegheny Ludlum is the leading producer of stainless 
steels in all forms. And Ryerson, long recognized as the 
largest and best steel service center, carries Allegheny 
Stainless. This unbeatable team brings you the best quality 
stainless quick, when you need it. 

Ryerson now stocks 2,351 shapes, sizes, finishes and 
alloys of Allegheny Stainless . . . the most complete line 


of stainless anywhere! And Ryerson relieves you of the 
inventory cost, gives you as quick service as your own 
stockroom. 

Whether your order is for Allegheny Stainless sheet, 
plates, bars or whatever, Ryerson stocks it. Trained sales- 
men and technicians to help in selecting or in fabricating 
are at your service. 

Call Ryerson, for top quality Allegheny Stainless from 
warehouse stocks. Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


WsSw 7124 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainiess, call RYERSON 
Export distribution’ AIRCO INTERNATIONAL 
EVERY FORM OF STAINLESS ... EVERY HELP IN USING IT 
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Filters for extreme conditions 


HIGH HEAT » CORROSION 


Processing Uranium Hexafluoride 
by gaseous diffusion. 


Operating at a temperature so high (over 1200°F) that 
the filter and its housing are red hot, this specially designed 
and constructed Purolator frameless metal edge filter 
reclaims fines from the highly corrosive gas. 

The extreme heat and the corrosive gas are necessary 
for the process . . . Purolator’s problem was to come up 
with the filter which could do the job required under these 
conditions. The filter, constructed of monel, combines a 
porous metal facing on a frameless metal edge element. 
It has been in constant operation since its installation. 


Difficult jobs like this are made to order for Purolator. 
Designing and producing filtration equipment to meet 
exacting demands requires the combination of engineering 
skill and manufacturing know-how only Purolator offers. 

Two brochures outline what 

Purolator can do for you on your 
toughest filtration requirements. 
They’re both yours for the asking. 
Write to Jules Kovacs, Vice Presi- 
dent in charge of Technical Sales. 
If you have an urgent filtration 
problem now, send Mr. Kovacs the 
details of it. 


Filtration For Every Known Fluid Pe LU me O LATO i 4 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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Why Service On Vtpersry is So Good! 








JOLIET, ILL, js 


When you place your order with Phoenix you know 
that you can’t buy a better flange. A sincere apprecia- 
tion for your order is felt throughout our organiza- 
tion. To expedite your orders we have expanded and 


KAS i 


streamlined our warehouse facilities, as shown, to IMMEDIATE SHIPMENT FROM 
make Phoenix service even better. For your regular 
| TWO FACTORY WAREHOUSES 


requirements or special flanges in 
carbon or alloy steel,contact Phoenix ape Conveniently located in the East near Philadelphia and 
and we'll show you what we mean. |  senes sme Metropolitan New York and in the Midwest near Chicago, 


Phoenix factory warehouses at Catasauqua, Pa. and Joliet, 


Ill. are prepared to shim immediately regular types and 
Write for handy 36 page pocket-size sizes of quality Phoenix forged steel pipe flanges. That’s 
reference booklet containing useful why prompt delivery is assured—overnight to nearby points 


data on flanges. —in only a few days to distant points. 


Leading Manufacturers of Pipe and Tank Flanges and Commercial Forgings 


FLANGE AND FORGING DIVISION 


PHOENIX MANUFACTURING COMPANY 
PHOENIX Division UNION TANK CAR COMPANY 


CATASAUQUA, PA. + JOLIET, ILL. - FOUNDED 1882 





PHOENIX DIVISIONS: FLANGE AND FORGING DIVISION, STEEL MILL 
DIVISION, HORSESHOE PRODUCTS DIVISION, FABRICATING REBAR DIVISION 
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A large diameter steel head takes form on one of Claymont’s spinning machines—units that by d’Arazien 
turn out heads up to 19 feet in diameter, in ferrous and non-ferrous metals. Integrated 
facilities make Claymonta reliable source of quality steel plate and plate products for industry 


CLAYMONT SPUN HEADS 


CHECK CLAYMONT FOR—Alloy Steel Plates * Carbon Steel Plates + Stainiess-Clad Steel Pilates 
High Strength Low Alloy Steel Plates + CFai Lectro-Clad Nickel Plated Steel Plates + Pressed 
é and Spun Steel Heads + Manhole Fittings and Covers + Fabricated Steel Products 
Large Diameter Welded Stee! Pipe 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 
Plant at Claymont, Delaware + Sales Offices in all Key Cities 5745 











TY KIRVEVIT 








\ \ 





ce 


35 POUNDS OF 
SULPHUR 


and derivatives 
help to produce the 
average 


automobile 


SULPHUR PRODUCING UNITS 





*Newgulf, Texas -Spindietop, Texas 
*Moss Biuff, Texas - Woriland, Wyoming 
* Fannett, Texas 


48 


1 
( |SULPHUR| SA Sor ee aetessces 


Sulphur enters the automobile picture in two ways: 
directly and indirectly. ' 
Sulphur, either as the elemental or as one or more derivatives, is used in the 
manufacture of rubber and rayon. Indirectly, it is used in processing 
the steel that forms the body. It is used in the plating operation on trim and 
fixtures. It is deliberately introduced into certain steels to provide 
better machining qualities. 
Recognizing the importance of Sulphur to the basic industries such as the 
manufacture of automobiles, and to our ever-expanding economy generally, 


TGS is broadening its service: production, distribution and technical. 


TEXAS GULF SULPHUR CO. 





75 East 45th Street, New York 17, N.Y. 
811 Rusk Avenue, Houston 2, Texas 
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3 Basic Types of De Laval Centrifugal Concentrators 


Cylindrical © 
Conveyor-Type 


44, 
St | 


AS Aft 
UUM 

Conical 
Conveyor- Type 


ANA ERAN PEIN Rl OPT ym By nS 


“These 3 types of centrifugal concentrators 
give you continuous concentration of solids,” 


The fast, continuous way to recover or 
concentrate a solid product from a slurry 
is by centrifugal force. Compared to slow, 
cumbersome batch-settlers, De Laval cen- 
trifugal concentrators give you high speed 
and continuous-flow processing. Further- 
more, centrifugals take up only a fraction 
of the floor space required by settling tanks. 
De Laval manufactures all three basic 
types of continuous centrifugal concen- 
trators. So it’s not painful for us to be 
completely objective when we're called on 
to recommend a particular machine for a 
given set of process data, Briefly, here’s a 
general description of the three types: 


Nozzle-bowl: As in all centrifuges, our 
nozzle-bow! centrifugals throw. the solids 
to the outside, against the bowl. But in- 
stead of being held there, the solids are 
concentrated and discharged continuously 
through the specially designed nozzles 
built into the bowl wall. (See sketch) 

The nozzle-bowl will handle any prod- 
uct in which the concentrated solids can 
‘be pumped. For extra-high concentration, 
the concentrate can be recirculated through 
the bowl. The nozzle-bowl successfully 
produces some concentrations as high as 
40% by volume. 


“Self-opening” bowl: This is something 
of a misnomer, because the “solids dis- 
charge aperture” (see sketch) is kept 
closed. by hydraulic pressure until solids 
in the bowl are built up to a predeter- 
mined amount. Hydraulic pressure on the 
bowl is then relieved by automatic con- 
trols or manually, thus opening the bowl 
(while it is running at full speed) and 
ejecting the solids. 

We apply this machine on liquids con- 
taining fibrous-type solids, where a high 
concentration is needed (up to 50% by 
volume). As opposed to the nozzle-bowl, 
this machine give$ high concentration on 
products which break down or foam when 
recirculated. 


Conveyor-type: There are really two types 
here ... cylindrical and conical (see 
sketches). Both are used for concentra- 
tion of crystalline-type solids. The con- 
veyor screw rotates slower than the bowl 
but in the same direction. As the solids 
build up on the bowl, the conveyor car- 
ries them to the discharge ports. 

The conical-type is best for solids which 
pack tightly and have a high angle of re- 
pose, The cylindrical-type is best for soft, 
plastic solids? 
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Fred Wheelwright, De Laval Separator Co. 


Experience generally enables us to dic- 
tate the type of machine best suited for a 
given application, But it is still a fact that 
you can’t always predict how a material 
will behave when it’s subjected to cen- 
trifugal force. This keeps us humble, and 
it also keeps our pilot plant busy. In our 
lab and pilot plant, we can simulate most 
process conditions and determine the most 
efficient way to get concentration. 


If you’d care to send us the design cri- 
teria or process data on your concentra- 
tion problems, we will give it careful 
analysis and submit objective recommen- 
dations. All in strictest confidence, of 
course. Or for literature on any of the 
machines I’ve described, just write on your 
letterhead (but say which type of machine 
you're interested in). 


3% DE LAVAL 
SEPARATOR COMPANY 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, Calif. 














In the rapidly expanding chemical field, es- 
sential water supply for operations and trans- 
fer is met by Layne Vertical Turbine Pumps. 


Whether the supply or the demand calls for 
a 4 inch well or any size up to 42 inches, 
Layne Pumps are designed and engineered 
to deliver the required GPM economically 
and unfailingly. 


Pioneers and acknowledged leaders in the 
field of water, Layne produces pumps de- 
signed to meet multiple service requirements 
efficiently and economically. 


* /LP—Per Layne Pump 


LAYNE & BOWLER, INC., MEMPHIS 
GENERAL OFFICES AND FACTORY * MEMPHIS 8, TENN. 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 








WATER WELLS-VERTICAL TURBINE PUMPS 
WATER TREATMENT 


To: Layne & Bowler, Inc. 
Memphis 8, Tennessee 





Gentlemen: Please send me bulletin No. 100. 


Name 

ry a 
Organization 
Address 
City___ 











Now operate ROCKWOOD 


remote ball valves 


with a 





flip of a switch 








Rockwood now offers an electric 
control that opens or closes ball 
valves instantly — from any distance 
away! 

This new remote control can be op- 
erated on AC or DC current. It can 
be operated automatically by thermo- 
stat, float switch, or several other 
means (or by hand in case of power 
failure). It can be used with any one 


ROCKWOOD 
BALL VALVES 


a 
i 





Rockwood Ball Valve up to 2”, or 
with an entire row of them. The par- 
ticular unit shown above has been 
test run a million cycles at 300 P.S.I. 
without a single failure. 

The Rockwood electric control 
makes all hand controls for hard-to- 
get-at ball valves obsolete. And of 
course it mounts around dependable 
Rockwood Ball Valves, the only ball 


ROCKWOOD SPRINKLER COMPANY 


1066 Harlow Street 
Worcester 5, Massachusetts 





valves you can be sure will give you 
full, round flow, long wear-resistance, 
and leak-proof seal at all times. Call, 
wire, write for more facts today from 
Rockwood Sprinkler Company. 
Rockwood Ball Valves are tested and 
listed by Underwriters’ Laboratories, 
Inc. Distributors in all principal in- 
dustrial areas. 


Please send me your new Rockwood Full-Flow Ball Valves Catalog No. 57. 
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Kathabar systems control all air dimensions... 





temperature, humidity and purity 


You will earn maximum profits from 
an investment in comfort air condi- 
tioning if you specify a Kathabar “full- 
dimensional” system. 

All over the country, Kathabar 
systems have improved labor produc- 
tivity in hot and soggy weather, 
reduced absenteeism, and brightened 
employee morale. 

These profits alone have justified the 
Kathabar equipment, but there are ad- 
ditional benefits which distinguish 
Kathabar air conditioning from con- 
ventional systems: 


extra returns 


The Kathabar system automatically 
conditions all three vital dimensions of 
air—temperature, humidity, and 
purity. Its control of humidity is a fea- 
ture favored by users, because it 
eliminates the shock you feel when you 
enter or leave spaces conditioned by 
conventional refrigeration. 

The system will either dehumidify or 
humidify. 











L 


























\ 
ae | pall oe 
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specify bacteria count 


Air purity is important for both 
comfort and health, and a Kathabar 
system contributes to each. Its chemi- 


cal wash removes odors and dirt from 


the air. Even better, it kills over 97% 
of airborne micro-organisms. This 
drastically reduces the exposure of peo- 
ple and products to mischievous bac- 
teria and molds. 

With a Kathabar system, you can 
actually specify the maximum bacteria 
count you will tolerate in your space! 

Dehumidification for comfort in a 
Kathabar system is usually accom- 
plished with cooling tower or city 
water. Where refrigeration is included, 
the Kathabar system gives you top 
cooling efficiency with surprising sav- 
ings in tonnage and horsepower. This 
is because the system handles latent 
loads with chemical absorption using 
lower cost water, and frees refrigera- 
tion to handle only the sensible loads. 

Since dehumidification is direct (by 
a chemical absorbent) in a Kathabar 
system, you avoid the costs of over- 
cooling and re-heating. 


no carry-over 


The absorbent will not vaporize or 
carry over into the air stream. With 
routine checking, it will maintain its 
effectiveness for years without replace- 
ment. The germicidal and bactericidal 
results are not affected by absorbent 
age or condition, or whether the system 
is humidifying or dehumidifying. 

Be sure to check the Kathabar sys- 
tem if you want the greatest returns on 
your air conditioning investment. 


es 


who uses Kathabar systems 


Kathabar systems make profits out 
of air for these industries: 
Atomic Energy Machining 
Breweries Matches 
Cake Mix Marine 
Candy Meat 
Cellophane Offices 
Cellulose Ordnance 
Cereals Paper 
Chemicals Pharmaceuticals 
Coffee Plastics 
Comfort Printing 
Compressors Rockets 
Cookies Rubber 
Electronics Shellac 
Explosives Sugar 
Film Sanitaryware 
Foundries Testing 
Gelatin Textiles 
Glass Transformers 
Glue Transistors 
Gum Vacuum Tubes 
Hospitals Varnish 
Hotels Waterworks 
Lacquer Wire 
Lenses Yeast 


how they use Kathabar systems 
Many of these industries use Katha- 
bar systems for comfort. Others use 
them to (1) maintain spaces at 80 F 
and 55% RH or lower; (2) obtain 
continuous air at sub-freezing dry bulbs 
and dew points; (3) eliminate conden- 
sation; (4) improve drying processes; 
(5) maintain spaces at specific low 
bacteria or mold count. 
send description of your problem 
AIR CONDITIONING & DRYING DIVISION 
SURFACE COMBUSTION CORPORATION 
2380 Dorr Street Toledo 1, Ohio 


ay Kathabar systems by 
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Costs Less to Use 


YOU PAY NO MORE for the extra 
quality you see in every part of a Jenkins 
Outside Screw & Yoke U-Bolt Gate 
valve. ‘fet longer life and reduced main- 
tenarce is bound to result from the extra 
ruggedness, the precision manufacture 
anc! unique design features which 
Jenkins puts into these popular, general 
utility valves. 


Hy 


ee il 


Choose the Outside Screw & Yoke pat- 
tern for services where spindle threads 
must be kept out of the destructive 
effects of fluids in the line; where spindle 
threads must be cleaned and lubricated 
regularly or where a rising spindle is 
needed to indicate wedge position. 


Choose JENKINS, whether O.S. & Y. 
or Inside Screw pattern, for valves built 
to save maintenance dollars. 


WIDE RANGE OF JENKINS U-BOLT GATES 
GET FOLDER NO. 207 which describes 
Inside Screw and O.S. & Y. patterns... Iron 
Body with Bronze or Stainless Steel Mount- 
ing... All-Iron and Ni-Resist with type 316 
Stainless Steel trim. Ask your local Jenkins 
Distributor or write Jenkins Bros., 100 Park 
Avenue, New York 17. 





Fig. 242 


fetal c 4 ta 
Sold Through Leading Distributors Everywhere ” Body, Br onze Mounted 
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New Protection 
For YOUR 
Equipment— 

At Temperatures 
Up To 3300F 











ALUNDUM* castables 
offer unusual 
advantages to all 
industries using 


high temperature 


installations 


The new Norton ALUNDUM Cast- 
ables are made in two types: 33-I In- 
sulating and 33-HD Heavy Duty. At 
temperatures up to 3300°F both 
types have been extremely successful 
in protecting high temperature proc- 
essing — in many industries and 
many different installations. 

ALUNDUM 33-I Insulating Castable 
is made up primarily of pure alumi- 
num oxide bubbles, tiny and count- 
less. Forming a network of air spaces, 
it assures excellent insulation, even 
at highest commercial temperatures. 

ALUNDUM 33-HD Heavy Duty 


Making better products. 


Will fire continuously up to 3300°F. This Harrop gas-fired furnace, 
recently developed by the Electric Furnace Division of the Harrop Ceramic 
Service Company, Columbus, Ohio, is particularly applicable to the firing 
of ceramic oxide bodies. Norton ALUNDUM 33-1 Insulating Castable 
selected for the inner lining of the furnace and its roof, provided com- 
pletely satisfactory protection under repeated tests at highest operating 


temperatures. 


Castable is chiefly composed of dense 
grains of pure aluminum oxide. It is 
recommended for forming dense mon- 
olithic surfaces in many types of fur- 
naces where high temperature condi- 
tions are particularly severe. 

Both 33-I and 33-HD Castables 
are very easy to store, mix and use. 
With them you can cast simple or 
complex shapes quickly and eco- 
nomically, replace more expensive 
pre-fired shapes, and cut mainte- 
nance and replacement costs to very 
lowest. Ask your Norton Represen- 
tative for details, and for the folder 


Two Norton Castables. Or write to 
NORTON COMPANY, Refractories 
Division, 5138 New Bond Street, 
Worcester 6, Massachusetts. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


BNORTONE 


REFRACTORIES 
Engineered... Fy ... Prescribed 








to make your products better 


NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones » Pressure-Sensitive Tapes 
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FULLY STANDARDIZED EXCHANGER 
OFFERS UNPRECEDENTED FLEXIBILITY 


down go costs and delivery time for the process industries 


It’s here . . . the most versatile heat exchanger ever developed for 
the chemical industry —the Ross C-100. Of quality construction 
throughout, it is pre-engineered and fully standardized, by-passing 
high costs and delays inherent in custom fabrication. 

Readily assembled to handle any combination of liquids and 
gases, the C-100 can be used as a heater, cooler, condenser or vapor- 
izer for hundreds of process applications. 

Extreme flexibility predominates ... in materials, sizes and 
arrangement of components, mounting position, tubeside passes, 
nozzle orientation. Your choice is virtually limitless in meeting a 
tremendous range of conditions. 

Want specific details? New illustrated Bulletin 302.5K1 will bring 
you all the facts on design, materials, sizes and adaptability. Send 
the coupon for your copy. 


* 
Anenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


American-Standard 


ROSS HEAT EXCHANGER DIVISION 
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Mail this coupon for 
new Bulletin 


To: 

American-Standard* 

Ross Heat Exchanger Division 

Buffalo 5, N. Y. CE 1258 


Please send your new illustrated Bulletin 
302.5K1 fully describing the Ross Type 
C-100 Heat Exchanger. 


NAME 
TITLE 
COMPANY 


ADDRESS 





Armco ALUMINIZED STEEL 
Resists Heat and Corrosion 


In Catalytic Combustion Fume Elimination 


Disposal of objectionable contaminants in waste gases by catalytic com- 
bustion has eliminated serious community relations problems for many 
chemical processing plants. And a special Armco hot-dip aluminum coated 
steel provides the combination of heat- and corrosion-resistance to give 
these fume control units economical durability. 

A leading producer of this type of chemical plant equipment reports: 
“Armco ALuminizep Steet exhibits good corrosion resistance in han- 
dling air, superheated steam and vaporized organics and hydrocar- 
bons at elevated temperatures— above condensation temperatures. 

“Its heat resistance is equal to that of expensive alloys at service 
temperatures up to at least 1200 F. 
“There has never been any spalling of the protective coating due 
to fluctuating temperatures or flexing of the metal.” 
Armco ALUMINIZED STEEL, combining the surface characteristics of alu- 
minum with the strength and rigidity of steel, is being used for a wide 
variety of chemical processing equipment. Applications include carbon 
black burner shields, stack shields, reactor covers, insulating pipe cover, 
radiant heat reflectors and many other parts. 

See how you can improve the efficiency and durability of the equip- 
ment you make or use with the unique advantages of Armco ALUMINIZED 
Stee Type 1. Write us today for complete information. Armco Steel Cor- 
poration, 7088 Curtis Street, Middletown, Ohio. 


A catalytic combustion unit that oxidizes fumes to odor- 
free, color-free gases. All interior lining of the hous- 
ing, interior baffles, distributors, ductwork and heat 
exchanger tubing are made of Armco ALUMINIZED STEEL. 


ARNMCO STEEL 





Armco .Division * Sheffield Division * The National Supply Company + Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation + Union Wire Rope Corporation + Southwest Steel Products 
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Already a Great Success! 
The Amazing New AO R-90 


} 


broug 

ind mists. A variable density filter 
breathing resistance 
previous filters yet is 
Company exclusive 


Respirators shown below 


/ 


Ap if 
mae. 
ay 2 


The R-5090 “Red Devil” Respirator 
Bureau of Mines APPROVED for protection against dusts 
not significantly more toxic than lead, pneumoconiosis- 
producing mists and chromic “cid mist. A double cartridge 
respirator — has two variable density filters and two built- 
in prefilters. R-90 “Red Devil’’ Filters for the R-5090 
Respirator are available in package of 10 or package of 100. 


Always insist on 
ky Trademarked 
Safety Products 


COMPANY 


Respirator Pilter sy. 206 oo 


extremely nh 


American \&) Optical 


SAFETY FRODUCTS DIVISION 


akal: 


The R-2090 “Red Devil” Respirator 
Bureau of Mines APPROVED for protection against dusts 
not significantly more toxic than lead, pneumoconiosis- 
producing mists and chromic acid mist. R-90 “‘Red Devil” 
Filters for the R-2090 Respirator are available in package 
of 5 or package of 50. 


Made only by American Optical Company, world’s leading 

manufacturer of personal safety equipment. Your nearest AO 

Safety Products Representative can supply you or write for 
literature. 


SOUTHBRIDGE, MASSACHUSETTS 


Safety Service Centers 
in Principal Cities 


1833-1958 —125 LEADERSHIP YEARS 
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Underwriters 
o Laboratories 
> Explosion-Proof 
my Label 


This motor battles corrosion 


Louis Allis explosion-proof chemical motors are ideal for chemical, 
petrochemical, plastics, and paint installations. 


It takes a motor designed for the chemical industry 
to withstand the abuse of this corrosive service. The 
2 hp totally-enclosed fan-cooled explosion-proof 
motor shown above on a mixer drive is typical. 


Few applications are subjected to such extreme en- 
vironmental conditions. To meet them, Louis Allis 
chemical motors are built with cast-iron housings 
to provide exceptional corrosion resistance to etch- 
ing vapors and corrosive gases. Motor shrouds are 
stainless steel, fans are bronze. Even the nameplate 
is made of stainless steel to preserve important 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE 


58 


motor information like bearing sizes and the wiring 
diagram for simplified servicing. 


Louis Allis insulation is designed to withstand ex- 
posure to acids, alkali, or moisture to assure you of 
dependable service. Locked bearing construction 
prevents rotor drift . . . extends bearing life. 


We'll gladly offer expert field application service. 
Contact your Louis Allis District Office or write 
The Louis Allis Company, 447 East Stewart Street, 
Milwaukee 1, Wisconsin. Ask for Bulletin 1050. 


LOUIS ALLIS 


SPEED ORIVES 
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Standard or special, simple or complex— 






M-S-A Sample Systems and Accessories help produce 


unerring answers to your gas analysis problems 


Proper handling of a sample stream can 
make a critical difference to the analytical 
instrument user. It may well be she deter- 
mining factor in achieving positive results. 

That’s why the subject of proper sample 
handling has received so much emphasis at 
MSA. Already, we have spent thousands of 
engineering manhours on design, develop- 
ment, and testing of sampling systems and 
sample system components. Specifically, 
for use with M-S-A Infra Red, Thermatron, 
Oxygen, Combustible Gas, Water Vapor, 
and Carbon Monoxide Analyzers. 

A great majority of the analyzers that we 
build have been supplied as part of a com- 
plete system, including all necessary sam- 
pling accessories. Because of the variety of 
sample conditions, a single system wil) not 


G INSTRUMENT DIVISION 
Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 








M-S-A Vacuum Pump and 
Motor Assembly 








M-S-A Water Cooled 
and Air Cooled 
Sample Conditioners 


satisfy all requirements. Many MSA sys- 
tems have been successfully applied so 
many times, however, that they have be- 
come standard. In other cases, we have 
developed special combinations of these 
standard units to handle problems peculiar 
to a certain application. Or, we have sup- 
plied individual components to a user 
where the application has not required an 
elaborate system. 

An MSA Instrument Specialist can help 
you pinpoint the results you can expect 
from MSA Analyzers equipped with any 
or all of these versatile units. Our new 
bulletin, M-S-A Sample Systems and 
Accessories for Gas Analysis lists applica- 
tions, features and advantages for the 
complete line. Write for your copy. 
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M-S-A Station Selector 
Multipoint 

















M-S-A High Efficiency 
Small Volume Filter 






































oe 


EXAMPLE 1: Purification of Formaldehyde. Spe- EXAMPLE 2: Chemical preparation. An Industrial 
cialized anion exchange technique removes formic mixed-bed ion exchange unit used for removal 
ocid from formaldehyde. This Industrial semi- of sodium formate and formic acid from an 
automatic, dual unit also ‘‘up-grades’’ water organic polyhydric alcohol intermediate. Process 
white formaldehyde for resin manufacture—yields facilitates subsequent purification by evaporation. 
final resins with resistonce to off-color biush or 

bloom. 


e Are you concerned with the removal of mineral impurities from 

solvent solutions—chemical intermediates—purification of glyc- 
erine—or other materials which usually require tedious, costly 
processing by alternate methods? If you are faced with the problem 
of purifying such materials, and if they contain even traces of 
moisture, then /ndustrial-engineered ion exchange techniques and 
equipment may provide a complete and inexpensive answer to 
your problem. 


For general information The two installations of Industrial ion exchange equipment 
covering Industrial lon illustrated here are typical of the many specialized applications of 
cringe odgge, timingen ion exchange developed and engineered by Industrial to meet 


write for a copy of 2 A - ‘ 
BULLETIN 200. specific chemical process industry requirements. 


To evaluate the possibilities of these techniques to solve your 
: purification problems, and to obtain an analytical study, consult 
Industrial, soon. 


‘ Nadas 
pa GR RE pe rem 
on de a , : 
peo oo ae - 
ee 


C158 = es 5918 Ogden Avenue, Chicago 50, Illinois 


INDUSTRIAL FILTER & PUMP MFG. CO. 


PRESSURE FILTERS @ ION & HEAT EXCHANGERS @ WASTE-TREATING EQUIPMENT 
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NOW 


FOR LESS ODOR, 


CLEANER EVAPORATION 


NEW IMPROVED 





WARSO 


For the latest quality improvements in mineral spirits, you can count on new Varsol. This ESSO RESEARCH © 
top-grade Esso solvent is specially tailored by new refining techniques and finished to new pra ais hag 
levels of odor and volatility. Here is a real change in your raw material availability picture: an 

old standby — Varsol — now better than ever! For technical assistance with your solvents 

problems, contact your nearest Esso Standard Oil Company office, or write Esso Standard Oil 

Company, Solvents Division, 15 West 51st Street, New York 19, New York. 


A COMPLETE FAMILY OF AROMATIC SOLVENTS FOR ALL OF INDUSTRY'S motemgnengy a PETROLEUM SOLVENTS 
SOLVESSO 100 + SOLVESSO150 + SOLVESSOTOLUOL + SOLVESSO XYLOL 
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WESTERN PRECIPITATION’S 


THERM —O- PIES coitector 


CLEANS: GASES TO 550°F 
with VIRTUALLY 100% COLLECTION! 


Western-Precipitation brings another important 
new advancement to the gas cleaning field — the 
THERM-O-FLEX Collector — a filter type of unit 
with many advantages over conventional filter 


equipment... 


2 The THERM-O-FLEX features glass sili- 
cone treated filter tubes that efficiently 
handle gases as hot as 550° F! 


b The THERM-O-FLEX tubes are cleaned 

automatically by intermittent collaps- 
ing (not by destructive shaking). This 
assures uniformly low pressure drop com- 
bined with long filter life! 


b The THERM-O-FLEX has no moving 
parts — nothing to require frequent 
servicing or replacement! 


RESULT — 

highest collection efficiency com- 
bined with lower cost, less mainte- 
nance and uniformly low pressure 
drop on a wide range of applications, 
a few of which are shown at left. 


Let Our Experienced Engineers study your 
dust or fume collection problem — large or 
small — and show exactly how THERM-O-FLEX 
gives new standards of performance at low 
installation costs. No obligation, of course! 





THERM-O-FLEX literature will gladly be sent. 
Write or phone, the Western- Precipitation 
office nearest you. 


PRECIPITATION 


: CORPORATION 
COTTRELL Electrical Precipitators 
Sap rene oo Engineers and Constructors of Equipment. for Collection of Suspended Material from Gases. 
OORT eT suas Pome LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
THERM-O-FL i-Temp Filters : tas 
TURBULAIRE-DOYLE Scrubbers Representatives in all principal cities 
peyote Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 


H!-TURBIANT Heaters 


.. and Equipment for the Process Industries 
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- Need COOLER RUNNING MOTORS ‘for your big jobs? 


In Ratings 

thru 500 hp 
Standard TEFC 

or Explosion-Proof 


For big fans, blowers, pump drives—heavy duty applications 
where you need large motors with highly effective cooling 
systems for long life—choose Wagner Tube Ventilated Motors. 


These motors have fabricated steel frames that are provided 
with a series of tubes through which cooling air is forced by 
an external blower. Internal blowers, one at each end of the 
rotor, circulate the warm air inside the motor through ducts 
in the rotor and stator and around the cooling tubes. This 
effective cooling system holds the operating temperature of the 


motor within the specified limits of 55° C Rise for Class A or 
75° C for Class B insulated motors. 


Wagner tube ventilated motors are available as Type YP, 
standard TEFC, with Class A or Class B insulation; or as Type 
ZP, explosion-proof, with Class A insulation only. Type ZP 
motors can be supplied with Underwriters’ Labels for Class I, 
Group C or D, or for Class II, Group E, F or G locations. Let 
your Wagner Sales Engineer show you how these motors can 
solve your big motor problems. 


WAGNER ELECTRIC CORPORATION *¢ 6407 Plymouth Ave., St. Louis 14, Mo. 


This 400 hp tube ventilated motor is being tested on a 
1000 hp dynamometer at the Wagner plant. Photo of 
motor at right, with blower shield removed, shows cool- 
ing tubes and external blower. 


WwM56-12 





Up until a relatively few years ago packed columns in 
excess of 8 feet to 10 feet in diameter were generally 
restricted to specific operations such as gas drying or water 
cooling. In liquid-liquid extraction, in distillation, diameters 
of packed columns beyond 4 feet were considered imprac- 
tical and uneconomical. 


Today, due to the development of more efficient tower 
packings (such as Intalox Saddles and metal Pall Rings) 
and more effective methods of distribution, there is virtu- 
ally no limit to the diameter of an efficient packed column. 


We know of two towers 53 feet in diameter with packed 
beds 26 feet deep. Scrubbing towers 25 feet or more in 
diameter are becoming quite common. And in distillation 
operations where perforated trays or bubble caps had been 
almost universally specified for columns larger than 4 
feet, packed columns 10 feet to 12 feet or more in diameter 
are being used with increasing frequency. 


In operations involving Absorption, Stripping, Cooling, 
Fractionation, Distillation or Liquid-Liquid Extraction, the 
packed column offers greater efficiency at lower installa- 
tion and operating costs in Virtually any size. 


Designers, Engineers and Manu- 

facturers of Metal and Ceramic 

Towers, Tower Accessories, and 

Tower Packings. a 





U. S. STONEWARE 
AKRON 3Q, OHIO 
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Chementator 





C. H. CHILTON 
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Davison Chemical is getting 
set to introduce a new 
product competitive with 
Linde’s molecular sieves. 
Trade talk has it that 
Davison will sell material 
at about half the price 
Linde is now charging. 


Hercules emphatically reaf- 
firms that its polypropy- 
lene process uses no Mon- 
tecatini patents or trade 
secrets. A recent public 
statement by a Monteca- 
tini official implied that 
Montecatini know-how 
had leaked to Hercules via 
Ziegler and Hoechst in 
Germany. 


Computer control isn’t nec- 
cessarily limited to proc- 
essing of fluids. Riverside 
Cement Co. will install an 
RW-300 digital control 
computer as first step to- 
ward fully automatic con- 
trol of a cement plant at 
Oro Grande, Calif. 


Pollution rules buffet oil refiners 


Los Angeles County Board of Supervisors 
Jast month unanimously adopted a rule which 
restricts the burning of fuel oil in the Los 
Angeles Basin during the smog season. 

Specifically, Rule 62, which has the effect 
of state law, forbids burning of fuel oil having 
a sulfur content greater than 0.5% and rec- 
ommends substitution of natural gas. Smog 
season is defined as May 1-Oct. 31. 

Proponents of Rule 62 say that it will 
keep out of the atmosphere 350 tons/day of 
sulfur dioxide and 65-70 tons/day of other 
pollutants. Fraser Johnstone, University of 
Illinois chemical engineering professor and 
consultant to the Los Angeles Air Pollution 
Control District, supports this view. John- 
stone warns that conditions in the city make 
possible the formation of disastrous acid fogs 
which “could claim tens of thousands of lives.” 

In hearings on the rule, Louis McCabe, 
former director of APCD, labeled Johnstone’s 
statement as “irresponsible.” 

Also disagreeing violently with APCD is 
Western Oil & Gas Assn. It has been esti- 
mated that natural gas would supplant some 
50,000 bbl./day of fuel oil. This comes as a 
bitter blow to West Coast refiners, already 
suffering from a heavy surplus of fuel oil. 

Nobody expects that a fuel oil of 0.5% 
sulfur content is economically practical today. 

Johnstone says bluntly that “increased 
costs of fuel must be balanced against the 
peril of acid fogs.” His experimental work 
at Illinois shows that large (500-900 micron) 
fog droplets form around nucleating mate- 
rials of 0.5-1.0 micron. These nuclei, e.g., 
manganese sulfate and iron sulfate, act as 
catalysts to oxidize SO, to H,SO,. Such nuclei 
are present in industrial atmospheres. 

Fundamentally, Johnstone recommended 
that SO. content of stack gases be limited. 
Control at the source, i.e., the fuel, was ap- 
parently considered more practical than re- 
moval of SO. from stack gases. 

Refiners are also seriously concerned 
about another possible restrictive ruling by 





SB ol-mal-h\ 4 


rorojaael-jlelemilien LIFETIME PROTECTION 


everyone FOR 


is talking STEEL 


Verelere. 


Here is an authoritative film that answers many questions 
on the theory of corrosion and demonstrates methods 
by which it is controlled. Presented in color and sound, it 
ranges from the formation of anodes and cathodes 
through the use of galvanizing, inhibitors, metallizing, 
cathodic protection, alloys and protective coatings. 

You will see how many corrosion problems in industries 
such as yours are being solved by Dimetcote, a 
one-coat zinc silicate protective coating. 

This film will be well worth 19 minutes of your time. 
To arrange a showing for you and your associates, or to 
learn when it will be shown in your area, contact 

any of the Amercoat offices listed below. 


CORPORATION 


Dept. Al +- 4809 Firestone Boulevard 
South Gate, California 
®@ 921 Pitner Avenue « Evanston, Illinois 
®@ 2404 Dennis Street + Jacksonville, Florida 
@ 360 Carnegie Avenue + Kenilworth, New Jersey 
® 6530 Supply Row + Houston, Texas 


Typical audience reactions: 
Bishop, Tex.—‘Planning fair-sized 
test after seeing this film.” 
Louisville, Ky.—“‘Answers many 
questions. Second showing arranged.” 
Cincinnati, Ohio—‘‘Key personnel 
evidenced considerable interest.” 
Netherlands Antilles —“Both shows 
led to 45-minute discussions.” 
Fairport, Ohio—“Very interesting. 
Will try methods shown.” 

Las Piedras, Venezuela—“Putting 
ideas to work in near future.” 


Bartlesville, Okla.—“Viewed by 
42 key men from five divisions.” 


Answers these and other 
questions: 

What produces electrolytic corrosion? 
What factors favor hot-dip 
galvanizing? 

How important is surface preparation? 
Can a coating survive a tank fire? 
Can rust in tankers be controlled? 
Can a coating offer cathodic 
protection? 

What are the corrosion problems 

on offshore rigs? 

What are the advantages of 

zinc silicate? 

How can chemical plants 

cut painting costs? 
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APCD. This one would limit the olefin con- 
tent of gasoline in an attempt—considered 
abortive by many—to reduce the amount of 
smog-contributing olefins exhausted into the 
atmosphere. 


Are students avoiding engineering? 


This year’s downturn in engineering en- 
rollments has engineering educators dis- 
turbed. 

With nationwide college enrollments up 
5% over last year, engineering enrollments 
are down by 13%. Expressed another way, 
engineering students today represent only 
8.7% of the total undergraduate population, 
whereas for the past five years this figure has 
exceeded 10%. These data come from a survey 
just made by the government’s Office of Edu- 
cation. 

What accounts for this situation? Why 
has the engineering profession lost its appeal 
to today’s youth? Here are two possible 
answers: 

¢ Some engineering schools have raised 
their standards of admission and/or perform- 
ance. At University of Houston, for example, 
where engineering enrollment fell from 2,174 
to 1,836 this year, Dean F. M. Tiller says that 
tougher math requirements have made en- 
trance more difficult. In addition, 600 engi- 
neering students at Houston have been 
suspended in the past three to four years. 

¢ Although data are lacking, many tech- 
nically oriented students are swinging to 
science, ventures Dean W. L. McCabe of 
Brooklyn Poly. Supporting this view is a 
report from MIT that Physics is top choice of 
entering freshmen this year, replacing Elec- 
trical Engineering for the first time. And al- 
though Chemical Engineering is still third, 
Mathematics is in fourth position. 


Keep an eye on this new process pump 


Shell Chemical this month is evaluating 
its experience with 12 pumps of a revolu- 
tionary design installed at its Houston plant 
during the year. 

The new VRO (vertical restricting orifice) 
pump is the result of the combined efforts of 
Shell engineers and United Centrifugal Pump 
Co. (Oakland, Calif.) to design a pump that 
would meet these basic requirements: Maxi- 
mum interchangeability of parts; standard 
mounting dimensions; simple installation and 
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removal procedure; simple maintenance pro- 
cedures; and moderate capital cost. 

Shell’s Houston plant has some 1,100 
pumps that vary in every conceivable way. 
These variations include 30 different makes, 
85 types of packing, 57 types of mechanical 
seals and more than 2,500 different spare parts 
of about 20 types of alloys. The new VRO 
pump may eventually replace about 80% of 
the centrifugal pumps now in use, according to 
Development Engineer V. F. Anderson. 

All 12 of Shell’s present VRO’s are of a 
single size—3 in. However, a venturi orifice 
which restricts the discharge from the pump 
into the line permits the same 3-in. pump to 
substitute—at some loss in efficiency—for any 
pump from 34 in. to 3 in. (United says that 
2-in. and 4-in. VRO’s are also available.) 

Pump is single stage and is line-mounted, 
with minor pipe supports. With a special fork 
truck arrangement, Shell can mount a VRO 
in less than an hour. A defective pump can 
thus be quickly replaced with a spare, then 
repaired in the shop under favorable working 
conditions. Simplified design and interchange- 
ability cut down tremendously on the stock 
of spare parts needed for maintenance of con- 
ventional pumps. 


Refractory coatings via plasma spray 


A new frontier in high-temperature mate- 
rials of construction is being carved out by 
the recently developed technique of plasma- 
spray coating. 

Linde Co. last month announced its entry 
into this new field. Earlier this year, Giannini 
Plasmadyne Corp. (Santa Ana, Calif.) and 
Plasma Flame Corp. (Westbury, N. Y.) came 
out with similar developments. Whereas the 
latter two firms aim to sell plasma-spray 
equipment, Linde will limit itself to custom 
spray-coating and fabrication services. 

Plasma spraying takes its name from the 
high temperatures (15,000-30,000 F.) gen- 
erated by a high-intensity electric are. In 
basic operation, it resembles conventional 
(5,000 F. maximum) flame spraying. A re- 
fractory material, in either powder or wire 
form, is fed into the flame, which is directed 
at the object being coated. Here’s how it 
differs from flame spraying: 

¢ Material being sprayed vaporizes in 
the plasma flame. Resulting deposit shows an 


(Continued on page 70) 





Earlier this year, Scottish Agricultural 
Industries, Ltd. inaugurated their new 8.5 
million dollar plant at Leith, Scotland, for 
producing ammonium phosphate based com- 
plete granular fertilizers. The new plant 
includes three main process units —sulfuric 
acid production, phosphoric acid production 
and a fertilizer production section. The fer- 
tilizer section, designed by Dorr-Oliver, 
utilizes the Dorrco Granular Fertilizer 
Process. 


New 500 TPD Concentrated 


for Scottish Agricultural Industries, Ltd. 


This is another example of the world-wide 
recognition of Dorr-Oliver’s 41 years of 
experience in the field of concentrated fer- 
tilizer production, via the wet process of 
manufacturing phosphoric acid. Other D-O 
designed plants completed or in course of 
construction during the past two years 
include installations in India, Venezuela, 
England, Norway and Montana, as well as 
a 200,000-ton per year triple superphos- 
phate plant in Florida. 
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Fertilizer Plant On Stream 


Granulation section designed by 


Dorr-Oliver engineers are qualified to gi 


handle all phases of fertilizer plant design < 
~from preliminary laboratory studies and 
economic analysis to finished construction 
and supervision of initial operation. 

If you are considering operations in this 
fast growing field, it will pay you to check 
with Dorr-Oliver. Write for Bulletin No. 
8000, or better still, let us send an engineer 
to discuss your problem from the standpoints 
of both economics and process. 
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WORLD - WIDE RESEARCH ENGINEERING + EQUIPMENT 


STAMFORD ° CONNECTICUT 


Aerial view of the completed concentrated fertilizer plant 
for Scottish Agricultural Industries, Ltd. Dorr-Oliver 
designed Granulation Section is located in building in 


front of smokestack at left 


Dorrco—Reg. T.M. U.S. Pat. Off. 
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improved surface-to-coating bond, has high 
(lensity and low porosity. 

¢ Materials of higher melting points 
can now be sprayed. 

* Use of non-oxidizing medium permits 
spraying of materials (e.g., molybdenum, zir- 
conium diboride) which would suffer oxida- 
tion in ordinary flame spraying. Plasma- 
sprayed coating is said to be as pure as the 
material fed to the plasma flame. 

Immediate applications are seen for 
plasma spraying in the missile and rocket 
fields. Coatings of tungsten, palladium, metal 
exides or cermets—resistant to heat, corro- 
sion and erosion—may now be sprayed onto 
nose-cone or nozzle surfaces. And Linde of- 
fers a fabrication technique in which a re- 
fractory material is plasma-sprayed onto an 
expendable brass form which is then dissolved 
away with nitric acid. 


Ad—, absorption vie in gas processing 


Today’s fast pace of engineering develop- 
ments is illustrated by our story in this issue 
on dry adsorption units for recovery of liquid 
hydrocarbons from natural gas. 

This story (p. 72) was already in type 
when Parkersburg Rig & Reel Co. sent us word 
of its latest improvement—a three-tower unit 
designated the DAU-3. 

Object of the third tower is to permit a 
better balance of cycle times than can be ob- 
tained with two towers. While one tower 
adsorbs, the second is cooling and the third is 
heating. With this arrangement, says Park- 
ersburg, a three-tower unit has twice the 
capacity of a two-tower unit. 

And meeting head-on the competition of 
glycol absorption units, Parkersburg has also 
come out with its own version of glycol de- 
hydration. This new unit, called the Super- 
Dryer, is said to get low dewpoints heretofore 
unobtainable economically with small pack- 
aged absorption dryers. 

Dewpoint of product gas leaving the ab- 
sorber is a function of the dryness of triethy- 
lene glycol fed to the absorber. Glycol qual- 
ity, in turn, is dependent on how the glycol 
stripper is operated. Normally, glycol is 
stripped to 98.0-98.5%. To get above this, you 
must raise reboiler temperature or operate 
under vacuum. Higher temperature increases 
glycol decomposition, results in greater loss; 
vacuum involves expensive equipment, is not 
suited to unattended oilfield operation. 


In the new Super-Dryer, the glycol is 
stripped to 99.7% simply by bleeding a low- 
pressure stream of dry natural gas into the 
bottom of the stripping column. The resultant 
lowering of partial pressure has the same 
effect as vacuum but avoids the costs and 
problems of vacuum operation. The 99.7% 
glycol, says Parkersburg, can get dewpoint 
depressions well over 100 F., or can produce a 
standard 65 F. dewpoint depression with lower 
reboiler temperatures. 


New catalysts simplify urethane foaming 


New polymerization and foaming catalysts 
promise to make polyether-based urethane 
resins as easy to produce as the more-expen- 
sive polyester-based variety. 

Mobay Chemical has just come out with a 
new organotin-containing catalyst—rumored 
to be dibutyl tin di(2-ethy] hexoate)—which 
makes it possible to turn out polyether-iso- 
cyanate foams via the conventional ‘‘one-shot” 
method previously restricted to polyesters. 
Other isocyanate producers (Du Pont, Allied) 
and polyether suppliers (Wyandotte, Dow, 
Carbide) have also been researching one-shot 
polyether systems. Carbide, in fact, has come 
up with a new catalyst which also involves an 
organotin, dibutyl tin dilaurate. 

Use of polyethers in urethane resins has 
been accelerating fast. Polyethers are signif- 
icantly cheaper than polyesters. They also 
impart desirable properties (better aging, 
elmination of “snow-crust’” effect) to flexible 
foam products. 

But wheel-horse polyethers (e.g., poly- 
propylene glycol) react via secondary hy- 
droxyl groups—at a much slower rate than 
polyesters, whose hydroxyl groups are pri- 
mary. When polymerization and foaming are 
done together, polymerization reaction lags 
behind foaming. Viscosity in the reaction 
mass does not develop fast enough, so that gas 
meant for producing foam bubbles shoots up 
to the surface and escapes. 

Prepolymerization of the isocyanate and 
polyether gets around the viscosity problem. 
Still, the truncated foaming reaction develops 
a temperature of only about 70 C., not enough 
to provide the sort of built-in cure possible 
with the 100-130 C. of polyester reactions. 

The new catalysts are designed to elemi- 
nate both the prepolymerization and oven- 
curing steps heretofore needed for polyether- 
isocyanate reactions. 
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: An important message to every sulfuric user : 


interested in spent acid recovery... 


12 GENERAL CHEMICAL Plants 


are equipped to handle spent acid for you 


‘ 


ANACORTES WORKS 
Anacortes, Washington 


BATON ROUGE WORKS 
Baton Rouge, Louisiana 
BAY POINT WORKS 
Port Chicago (San Francisco), California 
BUFFALO WORKS 
Buffalo, New York 
CALUMET WORKS 
Hegewisch (Chicago), Illinois 
DELAWARE WORKS 
North Claymont, Delaware 
DENVER WORKS 
Denver, Colorado 
DETROIT WORKS 
River Rouge, Michigan 
EAST ST. LOUIS WORKS 
East St. Louis, Illinois 
ELIZABETH WORKS 
Elizabeth, New Jersey 
EL SEGUNDO WORKS 
El Segundo (Los Angeles), California 


RICHMOND WORKS 
Richmond (San Francisco), California 


llied 
hemical 


General Chemical provides industry 
with sulfuric acid from 18 producing 
points, located in major centers of com- 
merce from coast to coast. Of these, 12 
are equipped te handle spent acid—pro- 
viding unmatched experience, service 
and facilities to customers interested in 
spent acid recovery. 

Relatively high strength, impure sul- 
furic presents many problems of han- 
dling and disposal. With General’s help 
you may be able to turn this costly 
nuisance into an economic asset. 

Whether we can help you or not de- 


pends on a number of factors: The acid 
strength ... The nature and amounts of 
contaminants . . . The tonnage avail- 
able . . . The distance of your location 
from our nearest plant. Generally, spent 
acids containing 70%-80% sulfuric 
acid, or higher, can be reclaimed if they 
do not contain impurities harmful to 
the equipment. 

Our experience in solving spent acid 
problems of every kind is at your serv- 
ice. For further information, write or 
call your nearest General Chemical 
office. 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany ¢ Atlanta ¢ Baltimore ¢ Birmingham ¢ Boston « Bridgeport * Buffalo « Charlotte * Chicago 
Cleveland (Miss.) « Cleveland (Ohio) * Denver * Detroit * Houston « Jacksonville « Kalamazoo * Los Angeles 


Milwaukee © Minneapolis * New York * Philadelphia ¢ Pittsburgh ¢ Portland 


Ca. ¢ Provi 


San Francisco * St.Louis * Seattle * Kennewick, Vancouver and Yakima (Wash. 
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Stripped gas 


Adsorbers Now Open New Sources of Gasoline 


@ Make recovery profitable from small or lean 


streams of natural gas. 


®@ Utilize improved granular adsorbents, small 


equipment, short cycles. 


@ Desorb at high temperature to maintain high 


activity, long life. 


Commercial evidence is mount- 
ing of adsorption’s re-entry into 
the field of hydrocarbon recovery 
from natural gas. 

Four companies—Delta Tank 
& Mfg. Co., National Tank, Jef- 
ferson Lake Sulphur and Par- 
kersburg Rig & Reel—hare ad- 
sorption-based package units. 
Each has made commercial in- 
stallations, most of them within 
the past two years. Units also 
dehydrate, as incidental step. 

Charcoal adsorption plants 
used during the early years of 
the natural gasoline industry 
have long since been displaced 


by less bulky, more efficient oil 
absorption and_ refrigeration 
plants. 

But now, with improved gran- 
ular adsorbents, smaller equip- 
ment, and process cycles running 
around 45 min. rather than 2-4 
hr,. the new adsorption units can 
offer advantages tailored to a 
neglected segment of the mar- 
ket: About 10,000 million cu. ft. / 
day of gas from streams un- 
treated because they were too 
small or too lean to justify 
oil absorption or refrigeration. 
> Markets Well Sighted — Pay- 
out of the new units is most at- 
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tractive when the stream treated 
is between 10 and 40 million cu. 
ft./day and its raw gasoline con- 
tent is between 0.1 and 0.3 gal./ 
1,000 cu. ft. (gal./M cu. ft.) of 
gas. To make it worthwhile to 
treat a 0.3-gal./M cu. ft. stream 
with refrigeration or oil absorp- 
tion, size of stream would have 
to range between 50 and 100 
million cu. ft./day. 

> Three Have Fixed Beds—For 
Delta, National and Parkers- 
burg units, adsorption proceeds 
in a fashion generally similar 
to the early charcoal natural- 
gasoline plants and conven- 
tional dry-bed dehydrators. Two 
or more fixed beds of solid gran- 
ular adsorbent material alter- 
nate to adsorb hydrocarbon 
fractions continuously from the 
gas stream. While one bed is on 
stream, the alternate bed is 
stripped of product, thereby re- 
activating it. 

> One Has Moving Bed—Jeffer- 
son Lake Sulphur’s Rotosorber 







































































Typical properties of these Shell Solvents are contained 
in booklet shown. It will be mailed on request. 


Where odor is a problem use these 


SHELL SOLVENTS 


SHELL SOL 71 AND 72 SHELL SOL 360 


... have no odor, are ideal for in- . . . much faster evaporation than 
terior finishes, polishes and cleaners. mineral spirits, low odor, over 100° F. 
Shell Sol 71 offers slightly faster flash point. 

evaporation. 


SHELL SOL 140 SHELL MINERAL SPIRITS 


...a high-flash, slower drying sol- . . . traditional distillation range, 
vent with unusually low odor. solvent power and drying. Mild odor. 


These solvents are recommended 
for low odor and odorless products. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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DRYEX 36-in. gasoline recovery unit, heater (left), adsorbers (right). 


is unique: It alone uses a mov- 
ing bed of adsorbent. 

Two Rotosorber installations 
have been operating for several 
years. With this background of 
operating experience, Jefferson 
Lake tells CE that the unit is 
now right at the brink of full 
commercialization. 
> Long-Lived Adsorbents — But 
all four of the new units utilize 
high-temperature (600 F.) nat- 
ural gas to regenerate the ad- 
sorbent material. By contrast, 
old-style charcoal plants used 
850-400 F. steam. At such low 
regenerating temperatures, ad- 
sorptive capacity decreased rap- 
idly. 

Relatively small beds of acti- 
vated material used in the new 
units will heat quickly and uni- 
formly to regeneration tempera- 
ture, then cool rapidly down to 
adsorption temperature. This 
permits a relatively long oper- 
ating life, about one year, for 
the adsorbent. 
> With or Without LPG—-Par- 
kersburg aims only to recover 
pentanes-plus; the others can 
be set up to recover liquefied 
petroleum gas (LPG), too. Also, 
these others use closed-cycie re- 
generation, said markedly to 
improve efficiency of hydrocar- 
bon recovery. 

According to a National Tank 
spokesman, you lose a certain 
amount of recovered product by 
feedback to the main gas 
stream, unless you use closed- 


cycle regeneration. Even though 
a closed-cycle system costs more 
to install, increased output 
more than offsets the added ex- 
pense, except when gas contains 
less than 0.1 gal./M cu. ft. 

> Product Recovery — Over-all 
recovery of any adsorption unit 
is influenced greatly by how 
well the unit condenses hydro- 
carbon vapor stripped from the 
adsorbent during regeneration. 
Efficiency of condensation is 
very sensitive to factors such 
as process flow design, heat bal- 
ance design, composition of the 
enriched regeneration stream, 
condensation temperature and 
pressure. 

Representative Delta Tank 
installations extract 60-90% of 
the pentanes-plus fraction, con- 
dense 95% of material ex- 
tracted. On recovery of butanes 
and propane, condensation is 
somewhat less effective. 
> Commercial Units— Most com- 
parable in design are the Delta 
unit which boasts seven oper- 
ating installations and the Na- 
tional plant with six in opera- 
tion. All went on stream within 
the past two years, all recover 
pentanes-plus only. 

Called Dryex, Delta Tank’s 
unit was developed jointly by 
Delta and Parks & Dow, engi- 
neering consultants. It’s fully 
automatic, self-contained and 
skid-mounted. 

For gasoline recovery, unit 
has only two adsorption towers 
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filled with silica gel. Standing 
10 or 15 ft. high, these 36- or 
48-in. towers now handle gas 
flows of 6-35 million cu. ft./day. 
With product content in feed 
stream varying from 0.098 to 
0.313 gal./M cu. ft., recovery 
ranges from 19 to 93 bbl./day. 

For the future, Willard M. 
Dow of Parks & Dow sees a 
trend toward larger installa- 
tions with greater interest in 
two-product units for LPG and 
raw gasoline. Such units would 
incorporate a second pair of 
towers filled with activated 
carbon to recover LPG. 
> Process Route—In addition to 
the towers, the Dryex assembly 
includes heat exchangers, an 
extracted-liquid accumulator 
vessel, a gas pump and motor, a 
direct-fired regeneration-gas 
heater. 

Main gas stream, free of 
entrained liquid, flows down ex- 
traction tower, through gas-to- 
gas exchanger back to pipe- 
line. Regeneration gas stream, 
driven by pump, recirculates 
continuously through heater 
(except during cooling period), 
tower, convection-cooled gas-to- 
air heat exchanger, gas-to-gas 
exchanger and liquid accumu- 
lator. 

Sequencing of gas flow is con- 
trolled automatically through 
pneumatically operated three- 
way valves. 

Recovered hydrocarbon liq- 
uids go to heat stabilization 
tower which produces stable 
lease-tank gasoline. 
> Low Cost—Cost of the Dryex 
adsorption assembly complete 
with controls and granular ad- 
sorbent ranges from about 
$1,000 to $1,600/daily bbl. of 
gasoline at recovery rates of 
40 to 200 bbl./day. Installation, 
including cost of auxiliary 
equipment such as separators 
and storage tanks, costs about 
10 to 15% as much as the pack- 
aged process unit. 

Direct operating costs for 
fuel gas and electricity are 15¢ 
or less per barrel of recovered 
product. 

If main gas stream can tol- 
erate pressure drop of about 25 
psi., operator may cut utility 
charges in half by using a tur- 
bine drive on the recirculating 
blower, rather than an electric 
motor. 











FOR PRECISION GRINDING AND CLASSIFYING IN ONE OPERATION 


The PULVOCRON... 

An Air Attrition Impact 
Pulverizer and Classifier 
with Controlled Radial 


Inward Air Classification. 


Now in one compact unit you can 
have a pulverizer and a classifier 
plus an automatic feeder, with sep- 
arate controls over each. This as- 
sures positive particle size control 








Grinding chamber with adjustable plates, 
removable liners and oversize returns. 


WRITE 
FOR FREE 
COLOR 
BULLETIN 


and high capacity over a wide range 
of products. The Pulvocron will pro- 
duce particle sizes from a range of 
99 % less than 5 microns or as coarse 
as 50 mesh, depending on the ma- 
terial and desired results. 


The grinding chamber contains 
three adjustable plates with twelve 
staggered beaters on each. It also 
features added versatility through 
interchangeable liners of corrugated, 
perforated or smooth finish, plus 


CONSULT STRONG-SCOTT 


Strong-Scott offers you a modern .up- 
to-date laboratory containing speciai- 
ized testing equipment. This is backed 
by an expert engineering staff to fur- 
nish layout and design service at no 
additional cost to you. 


variable rotor stator clearances. 


‘The Classifier unit is on a hinged 
section with quick-open locks for 
simplicity of operating adjustment 
or cleaning. 

Material is both ground and classi- 
fied through high centrifugal pres- 
sures set up by the beater and 
classifier plates. The Pulvocron is 
designed with oversize returns for 
automatic feed back of any over- 
size for further grinding. 


specerre” . ee 


Classifier Unit with separate motor. 
Swings open as a hinged section with 
quick open locks. 


DEPT. CE-NPB6-645 


Equipment Designed for Betier Processing 
451 TAFT STREET N.E., MINNEAPOUS 13, MINNESOTA 
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PROCESSES & TECHNOLOGY... 
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BORIC ACID enters this unit in first process step as... 


Boron Fuels Head for Volume Output 


Boron-based jet fuel will be 
produced in “tonnage quanti- 
ties’ next year as Callery 
Chemical Co. brings on stream 
additional process units at the 
Navy’s new $38-million plant at 
Muskogee, Okla. 

When the plant was opened 
briefly to visitors last month, 
three of the four processing 
areas and two of the three 
steam generators were still 
under. construction. Several 
months’ work is still ahead be- 
fore HiCal fuel begins to trickle 
forth. 
> Strictly Military—High cost 
and tight secrecy lend a de- 
cidedly military aura to the 
Muskogee project. Enough is 
known about the general nature 
of the boron fuel program, how- 
ever, to permit some safe 
generalizations. 

Cost of the product will be 
high; on a commercial basis, 
selling price would probably be 
on the order of $10/lb. And a 
highly integrated plant like 
Callery’s would have a turnover 
ratio (annual value of product 
divided by plant investment) of 
about 1.0. These figures indicate 
an estimated production rate of 
3.8 million lb./yr. 

Plant output will be used for 


extensive test work on various 
types of propulsion systems, 
such as turbojets and ramjets. 
> Production Route—Basic raw 
materials for HiCal are boric 
acid, sodium, methanol, ethanol 
and methane. 

First step is production of 
methyl borate by reaction of 
methanol with boric acid. This 
step involves some plain and 
fancy distillation operations (see 
photo above). 

In another process area, so- 
dium is reacted with hydrogen 
to make sodium hydride. The 
two intermediates, methyl bor- 
ate and sodium hydride, are 
then brought together in an un- 
disclosed manner to make di- 
borane (B.H,). 

In the final operation, dibor- 
ane is alkylated with ethylene 
and polymerized to yield the 
liquid HiCal product. Specific 
identity of the product to be 
made at Muskogee hasn’t been 
revealed; one report points to 
triethy] decaborane. 
> Process Auxiliaries—In an 
auxiliary $3.5-million gas plant, 
methane is steam-reformed to 
produce hydrogen for the so- 
dium hydride step. Nitrogen 
and carbon dioxide are made by 
burning more methane in an 
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inert-gas generator. Nitrogen is 
used throughout the plant as a 
blanketing agent; CO, enters 
the fuel process in an unspeci- 
fied manner. 

In another unit, ethanol is 
cracked to make ethylene for 
borane alkylation. 

Thermodynamically, a_ tre- 
mendous amount of energy has 
to be expended to make each 
pound of high-energy boron 
fuel. Callery says that the gas- 
fired steam plant at Muskogee 
is “nearly 25 times larger than 
the steam plant in a petroleum 
refinery of comparable size.” In 
fact, availability of natural gas 
and cooling water (Arkansas 
R.) weighed heavily in selection 
of the 1,300-acre plant site. 


Process for Silane 
Is Safer, Cheaper 


German chemical manufac- 
turer, Metallgesellschaft AG, 
claims that it has developed a 
process for making silane 
(SiH,) that is cheaper and safer 
than competing flowsheets. Si- 
lane is starting material for a 
number of silicon products and 
polymers and is used in making 
transistors. 

Basis of process is reaction of 
magnesium silicide (Mg.Si) 
with ammonium chloride in liquid 
ammonia. Reaction proceeds rap- 
idly at atmospheric pressure 
yielding over 50% silane which 
leaves reaction mixture as a gas 
along with ammonia vapors. Gas 
mixture is cooled with solid CO, 
to condense out ammonia and 
then silane is liquefied by cool- 
ing against liquid nitrogen after 
washing with dilute HCl. Liq- 
uid silane is further purified by 
distillation. 

Process is readily adapted to 
a closed system—a necessary 
feature since silane explodes on 
contact with air. Adding small 
amounts of carbon dioxide, ni- 
trogen, ethylene or hydrogen to 
liquid silane renders it safe to 
handle without danger of self- 
ignition. 

To produce diethyl-silane, liq- 
uid silane and liquid ethylene 
are reacted in an autoclave at 
570 F. Dichloro-silane is made 
by reacting liquid silane with sil- 
icon tetrachloride and a little 
aluminum chloride at 570 F. 








Now you can predict service life because Byers PVC Pipe Engineering brings a factual approach to piping system design 


FACT: 


resistance 


are available for Byers PVC Pipe 


The ability of Byers PVC Pipe to handle various corrosive 
media is down in black and white. There are a number of 
tables available from Byers Engineering Service Department 
listing corrosion resistance ratings. Actual laboratory tests 
helped to determine these ratings. And we present them on a 
comparative basis with several metallic pipe materials. 

Since ratings appear only for 72°F and 140°F, these tables 
do not show all applicable ranges for Byers PVC Pipe. So if 
applications arise where you need more information, at a 
specific temperature and concentration, check with us. 

Remember —as in metals—concentration, temperatures and 
stress influence corrosion rates of PVC. Type I PVC displays 
considerably greater corrosion resistance than Type II, which 
is best where high impact resistance is the prime consideration. 
More of this story is available from the Byers field service 
representative. Call him, soon. A. M. Byers Company, 
Clark Building, Pittsburgh 22, Pennsylvania. 


BYERS PVC PIPE 


400 corrosion 










ratings 







Resistance ratings are divided into four categories: E for 
excellent, G for good, L for limited, and U for unsatis- 
factory. In applications where PVC is rated as “good” 
and “limited” it will still display considerable resistance, 
in most cases higher than that of metal pipe materials. 









Write our Engineering 
Service Department for 
copy of this new 32- 
page illustrated cata- 
log on Byers PVC Pipe. 
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Flash Oxidation Slashes Metallic Oxide Costs 


@ Reduces capital investment 80%, cuts produe- 


tion cost 40%. 


@ Uses either sulfide-ore concentrates or mill slag 


that contains metal. 


® Converts SO.-SO; gases to ammonium sulfate 


in secondary step. 


New flash oxidation furnace 
and a secret gaseous catalyst 
form the technical core of 
Northwest Refining & Chemical 
Co.’s simplified continuous proc- 
ess for making zinc oxide and 
ammonium _ sulfate. Firm’s 
novel process is incorporated 
into its new $392,000 plant at 
Spekane, Wash. (Chem. Eng., 
Feb. 1957, p. 162). 

Northwest’s process is quite 
flexible: Plant can make zinc 
sulfate—instead of zinc oxide 
and ammonium sulfate—if mar- 
ket conditions dictate. Too, 
by adding a pulverizing mill, 
plant will be able to process 
zinc slags from mill wastes that 
until now have been uneconom- 


ical to handle. Pres. Allen says 
that plant can produce oxides 
of other nonferrous metals like 
copper and lead by altering 
furnace temperature. 

Process converts zinc sulfide 
ore concentrates to zinc oxide 
in a single flash oxidation 
(eliminating the usual prelim- 
inary roasting step) and uti- 
lizes the SO.—SO, off-gas to 
make ammonium sulfate by re- 
acting with ammonia and an un- 
identified catalyst. 

Plant capacity is 24 tons/day 
zinc oxide and 18 tons/day am- 
monium sulfate. It is also set 
up to mix 120 tons/day mineral 
fertilizers (e.g., zinc, calcium, 
sulfur, nitrogen). 
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> Simplicity Means Savings— 
Northwest’s Pres. John A. Allen 
now estimates that his firm 
saved 80% on capital invest- 
ment by utilizing flash oxida- 
tion process instead of alter- 
nate routes. (See Chem. Eng., 
May 1957, p. 168 for process 
that makes zinc oxide by oxidiz- 
ing metallic zine vapor.) 

Too, Allen says that produc- 
tion cost of 6.13¢/lb. of zinc 
oxide is as much as 4¢/Ib. 
cheaper than competing proc- 
esses. Plant’s zinc-oxide out- 
put (about 99% pure) is being 
sold to paint manufacturers for 
white pigments; ammonium 
sulfate is going to fertilizer 
dealers. 
> One Step Yields Oxide— 
Northwest’s patented reverber- 
atory furnace (U. S. 2,827,370) 
flash oxidizes the dried zinc sul- 
fide concentrates into three 
components: finely divided 
zinc-oxide fume, heavy impurity 
bearing slag, and combustion 
gases. 

Dry concentrates minus 80 





POWELL | 


world’s largest family of valves 


FOR EVERY FLOW CONTROL PROBLEM Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys, to handle every flow control requirement. 
Your local valve distributor will be glad to tell you all about them. Or write to us for the full facts. 


THE WM. POWELL Company « Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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NORTHWEST’s Pres. Allen shows how process is controlled from panel. 


mesh containing 48-60% zinc 
and less than 0.5% moisture 
feed via vibrating feeder 
into combustion-zone tunnels 
through baffles that assure in- 
timate contact with hot gases. 

The finer particles burn in 
suspension forming zinc oxide 
and fine slag. Both remain sus- 
pended in the rapidly moving 
combustion gas stream. 

Heavier ore particles drop 
onto the tunnel hearths. As 
they oxidize, these particles 
give up fine zinc oxide to the 
gas stream. 

With zine content depleted, 
particles on the hearths reach 
their melting point. In the 
molten state, this material flows 
out of the tunnels onto furnace 
bottom where most of the re- 
maining zine oxidizes and be- 
comes gas-borne. Molten slag 
leaves furnace through side 
outlets. 

Temperature in the combus- 
tion zone must stay in the 2,200- 
2,400-F. range to give proper 
product texture and color. If 
temperature drops too low, the 
oxidation forms zinc sulfate; if 
too high, product becomes 
scorched to an off-color yellow. 
> Density Difference—Differ- 
ence in density between zinc 
oxide fume and the heavier sus- 
pended slag is exploited to 
separate the entrained solids. 
Most of slag drops out as gases 
flow over a set of baffles at rear 
of furnace. 

Gases with the remaining 


suspended particles then flow 
out into a 42-in.-dia. flue sur- 
rounded by a forced-feed water- 
cooling jacket 24 ft. long. Most 
of the fly ash drops out here. 

Gases then flow through a 
second-stage cooler—three 
cone-shaped, water-carrying 
copper coils mounted end to end 
inside the flue. Total length of 
#-in. tubing in coils is around 
66 ft. 

Gases, now at 400 F., flow 
through a 30-in.-dia. steel flue 
pipe to a cyclone separator 
where zine sulfate and remain- 
ing heavy solid impurities drop 
out. Effluent gas from cyclone is 
piped to baghouse where fiber- 
glass bags filter zinc oxide from 
gas stream. 
> Enter Secret Catalyst—From 
zine oxide baghouse, the SO,— 
SO, combustion gases are piped 
through another flue where 
stoichiometric amounts of am- 
monia and gaseous catalyst are 
injected from pressure tanks. 

Sulfur dioxide is oxidized and 
combines with ammonia to form 
ammonium sulfate at 700-800 F. 
Conversion of the sulfur gases 
is around 80%. 

Reaction section of flue is 
36 in. dia. There are 24 injec- 
tion nozzles with 0.01-in. open- 
ings arranged in two circular 
bands of 12 each in a 86-in.-long 
section of flue. 

Ammonia and catalyst are in- 
jected through same nozzles. 
Injection rate is altered man- 
ually depending on sulfur con- 


December 15, 1958—Cuemicat ENGINEERING 


tent of ore processed, usually 
ranging from 50 to 300 lb./hr. 
anhydrous NH. 

Although Northwest won’t 
reveal the identity of its SO.- 
oxidation catalyst, firm says 
that it is definitely not NO, that 
is tsed in the old chamber sul- 
furic acid process. 

Product ammonium sulfate 
finally is filtered out of gas 
stream in bag house. 
> Do It Yourself—Northwest’s 
novel oxidation furnace was de- 
signed and constructed by the 
company itself. Measuring 12 
ft. wide, 24 ft. long and 12 ft. 
high, it has 10-in. firebrick lin- 
ing and 16-in. rear fire wall, will 
handle 1.5 tons/hr. of ore con- 
centrate. 

Five oil-fired burners supply 
heat to the combustion zone; in 
near future firm will switch 
over to natural gas fuel. Once 
furnace reaches operating tem- 
perature level, oxidation of the 
ore supplies most of heat. 

Four thermocouples, two in 
the combustion chamber and 
two in the flue, actuate fuel 
controls to regulate tempera- 
ture. 

Sketch of furnace on preced- 
ing page is diagrammatic, based 
on patent drawings. Rather 
than an actual representation of 
the furnace interior, it shows, 
in simple fashion, how furnace 
operates. President Allen says 
that furnace’s complex baffle 
system is not yet protected by 
patents and so is reluctant to 
divulge furnace details. 
> Preliminary Treating—dZinc 
sulfide concentrates with 6% 
moisture content arrive at plant 
by rail or truck. At rate of 2 
tons/hr., concentrates pass 
through screw-type gas-fired 
dryer at 600-800 F. which low- 
ers moisture content below 
0.5%. After screening, dry con- 
centrate goes to storage bin and 
then to the oxidation furnace. 
» Process History—Process was 
originally developed and pat- 
ented by Bernard Wilcox of 
Spokane who has assigned the 
patent rights to Northwest Re- 
fining & Chemical Co. under a 
lease-royalty agreement. 

New plant went into oper- 
ation only after seven years’ ex- 
perimentation including four 
years’ of pilot evaluations at 
Wallace, Idaho. 








«STEEL DRUMS ” 
._~ /ARE NOT 
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on 


Now protect product purity, hold down costs two ways 
with these U. S. Steel rust-inhibited drums 


U. S. Steel rust-inhibited drums give 
maximum protection because they are 
made with extra care. Every head, shell 
and bottom is precisely formed, chemi- 
cally cleaned, then coated inside and 
out with zinc phosphate — all before 
final forming. 

And to each of these rugged, durable 
drums—and pails, too—U. S. Steel tacks 
on two extra purchasing advantages: 


1. Today’s widest variety of carbon steel 
shipping containers is offered by U. S. 
Steel. Capacities from 214 through 57 
gallons, plus a full line of stainless-steel 
pails and drums. 

Special linings and closures are sup- 
plied to your specification. Unsur- 


passed color-decorating facilities are 
available—all to assure you of a con- 
tainer best suited to your needs. 

2. Seven U. S. Steel container factories, 
located in key areas, form a nationwide 
network. You can take deliveries by rail 
or truck, set up arrivals to coincide with 
your production schedule. You mini- 
mize handling and inventory problems, 
get on-time deliveries. 

We urge you to talk over your re- 
quirements with your U. S. Steel rep- 
resentative. He puts at your disposal 
over 40 years’ experience with all types 


of shipping-container problems. 

Factories in: Los Angeles, Calif. - Alameda, 
Calif. - Port Arthur, Texas - Chicago, Ill. - 
New Orleans, La. - Sharon, Pa. - Camden, N. J 


United States Steel Products Division 


TRADEMARK 
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HOW U.S. STEEL GIVES “LOCAL” SERVICE. 
U. S. Steel has spotted its container 
plants in seven key areas to give you 
better service. In addition, there are 
sales offices in many other cities 
Wherever you are, there is a conven- 
ient USS representative or factory 
ready to serve you. 


81 





PROCESSES & TECHNOLOGY... 





A battery of cyclone separ- 
ators like the one pictured above 
separates asbestos fibers from 
contaminating dust in American 
Smelting & Refining Co.’s new 
$36-million mine and mill at 
Black Rock, Que. Fibers separate 





Cyclone Winnows Asbestos Fibers From Dust 


from host rock under repeated 
crushing; vacuum collectors suck 
up the liberated strands. Fibers 
are pneumatically conveyed to 
cyclones and are sorted into 
standard grades based on vary- 
ing fiber length. 








Ceramics Can Convert 
Heat Into Electricity 


Westinghouse researchers 
have uncovered a class of 
thermoelectric ceramics that 
look promising as an economi- 
cal means of converting heat 
directly to electricity on a 
limited scale without going 
through the conventional steam- 
generation cycle. 

New ceramics are described as 
“mixed-valence compounds of 
the transition metals”; iron, 
nickel and manganese. Clarence 


Zener, Westinghouse’s director 
of research, says that the new 
compounds operate with “prom- 
ising efficiencies” at tempera- 
tures of 2,000-3,000 F. 
Although thermoelectric com- 
pounds are far from new 
(thermocouples are an every- 
day example), the new ceramics 
exhibit the most promising 
economics. Metals have an in- 
herently low conversion effi- 
ciency — around 1% — because 
they are good conductors. Semi- 
conductors, like those used in 
transistors, have thermoelectric 


properties but these ultrapure 
materials are too expensive for 
economical heat conversion. 
New ceramic compounds, how- 
ever, are claimed to be inex- 
pensive, readily available and 
simple to prepare. 

Zener points out that the 
new compounds, being ceramics, 
are stable and chemically inac- 
tive even at high temperatures. 
There are no restrictive purity 
requirements and high-vacuum 
or complex electronic apparatus 
isn’t needed. 

Zener cautions, however, that 
research on these materials is 
still in the early stages. He 
looks for ceramics to augment, 
rather than supplement, con- 
ventional power generating 
techniques; practical applica- 
tions will probably appear 
where compactness, light 
weight and simplicity are more 
important than high efficiency. 


NEWS BRIEFS 


High-temperature technique: 
Bell Telephone labs have de- 
veloped a new technique for 
basic research in high-tem- 
perature reactions: High- 
intensity, high-speed flash 
lamp instantaneously induces 
heating of finely divided black- 
body particles or filaments 
in transparent materials— 
for example, black tungsten 
fibers in mineral oil, carbon 
or dust in polyethylene, pow- 
dered metals in vacuum or 
gas. 


Aldehyde synthesis: Chemische 
Verwertungsgesellschaft, Ob- 
erhausen-Holten, has received 
a preliminary patent (DAS 
1,034,167) for a process to 
make aldehydes from _ ole- 
fins. Process boasts almost 
total conversion in once- 
through operation. Reaction 
is carried out in vertical re- 
actors, containing aqueous 
solution of cobalt-sulfate, 
iron-sulfate acid catalyst and 
overlaid raw aldehyde. Water 
gas plus olefins are fed in 
bottom of reactor. The two 
phases react at about 170 C. 
and over 200 atm. Ratio of 
two phases is preferably 1 to 
1; aqueous phase must be re- 
newed continuously. 
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For tested generator performance ... 


Come to Kemp 


At Gulf Oil’s Port Arthur, Texas 
refinery, purging inerts are supplied 
by Kemp Generator and Kemp 
Dryer working as a team. The units 
produce 30,000 SCFH for a bounti- 
ful and easily controlled supply at 
low cost. 


Tested . . . and proved! Factory tested with rigid 
component checks, field tested by Kemp engi- 
neers at installation, and time tested by years of 
actual use. Proved that Kemp Inert Gas Gener- 
ators are built to last, built to produce, built to 
be accurate, 

At the heart of every Kemp Generator is the 
Kemp Industrial Carburetor, uncomplicated in 
concept, yet outstanding in performance. It 
provides sensitive and accurate control of inert 
analysis. A quick setting of the calibrated dial 
insures delivery of an unvarying mixture, regard- 
less of line demands. 


Atmos 
Generators 


And Kemp design—rugged, simple, and sturdy 
—means that maintenance and attendance require- 
ments are kept to a bare minimum. Kemp Inert 
Gas Generators stand up under the toughest 
conditions, yet produce with complete de- 
pendability. 


To get detailed information and 
ideas, give your Kemp Representa- 
tive a call. Or write us direct for 
Bulletin I-10. THe C. M. Kemp Mra. 
Co., 405 East Oliver St., Baltimore 2, 
Maryland. 


Generators 
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CPI Spending Plans: 
Pursestrings still tighten, 
but aging equipment and 
brightening sales should 
reverse the trend. 


Will Sagging Chemical Outlays Perk Up Soon? 


William H. Chartener, McGraw-Hill Dept. of Economics 


Chemical process industries 
(CPI) are still retreating—al- 
beit more slowly—from the high- 
water mark in capital spending 
set in 1957. According to present 
preliminary plans, they will 
spend, as a group, about 3% less 
on new plants: and equipment in 
1959 than in the year just ending. 

Capital spending in 1960 will 
be a little better for the process 
industries as a whole. But even 
then the level of spending will be 
about 25% below that of the 
peak year, 1957. 

How soon capital outlays will 
again approach the 1957 level de- 
pends on how fast expanding 
sales can wipe out production 
overcapacity and how industry 


chooses to deal with the serious 
obsolescence of so much of its 
productive equipment. 

> Stopping the Skid — At any 
rate, the recent sharp decline in 
capital spending clearly has 
stopped—a decline which saw 
CPI outlays cut one fourth 
(about $1 billion) between 1957 
and 1958. CPI companies as a 
group already plan to spend more 
in 1960 than in 1959. And every 
process industry, save chemicals, 
expects to spend more in 1960 
than in 1958. 

As a matter of fact, the 3% 
drop envisioned for next year is 
so small that there could well be 
a plus figure, instead, when final 
budgets are completed. 
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> Chemical Cutback—The chem- 
ical industry itself is the weakest 
area in the whole process-indus- 
try picture. It plans to cut cap- 
ital spending by 8% next year 
and by another 6% in 1960. Even 
so, this industry will retain its 
number one spot among the man- 
ufacturing industries in spend- 
ing on new plant and equipment. 

These are just a few high- 
lights from the McGraw-Hill 
Dept. of Economics’ fall survey 
of preliminary plans for capital 
spending in 1959 and 1960. 

The survey reflects thinking 
as of October. If the experience 
of other recoveries-from-reces- 
sion is repeated, these prelimi- 
nary plans will be stepped up in 
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call CELANESE 
Plasticizers: experienced, excellent character, salary reasonable 
When industry has to “hire’’ a plasticizer, of greater service for industry. For instance: in commercial volume to assure supply and 
it calls Celanese. This has proved to be the this program has already produced four economical cost. . . this is another example 
. most efficient way to obtain plasticizers grades of flame-resistant Tricresyl Phos- of Celanese filling the critical job require- 
with the right application experience... phate—four practical means for building ments of industry. 
with the right chemical characteristics... fire resistance into a wide range of con- Celanese Corporation of America, 
and at the right price. sumer and industrial products. Chemical Division, Dept. 653-L, 180 
Reason for this is Celanese research—a Research to develop plasticizers that Madison Avenue, New York 16, N. Y. 
‘ continuing program to develop plasticizers _ satisfy specific needs . . . producing these Celanese® Celluflex® 
Basic reasons..... ceeds oeeeee s+. fOr improved products 
Acids Functional Fluids Polyois Agricultcral Paper 
Alcohols Gasoline Additives Plasticizers Automotive Pharmaceutical 
Aldehydes Gilycols Saits Aviation Plastics 
Anhydrides Ketones Solvents Buliding Surface Coatings 
Esters Oxides Vinyl! Monomers Electrical Textiles 





Export Sales: Amcel Co., inc., and Pan Amcel Co.., Inc., 180 Madison Avenue., New York 16 
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Capital Spending Jitters 


% Change 
"58-"59 '59-'60 


Cement 

Drugs. 

Fertilizers 

Rayon & acetate. 
Soaps, fats, oils 


later capital budget reviews. 

Capital spending plans in in- 
dividual process industries line 
up as follows: 

Chemicals—Preliminary plans 
call for an 8% drop in 1959—to 
$1,288 million—after a slide of 
nearly 20% in 1958. Another dip 
of 6% is expected in 1960.* 

Pulp and paper—Plans call for 
6% less spending on new plants 
and equipment next year ($566 
million), followed by a 12% hike 
in 1960. 

Petroleum refining—Plans call 
for fairly level spending for the 
next two years: off 3% next year, 
up 6% in 1960. 

Rubber—This industry plans 
the biggest percentage rise 
(20%) next year, after the big- 
gest drop (20%) in 1958. An- 
other 15% boost is expected in 
1960. Dollar capital outlays for 
next year are figured at $163 
million, 

Stone, clay and glass—Compa- 
nies expect to spend about $447 
million next year, 11% more 
than this year. Another 3% in- 
crease is planned for 1960. 

See the table on this page for 
capital spending plans for other 
sectors of the CPI. 
> More Than Enough — Capital 
spending plans for the coming 
two years are strongly influenced 
by the amount of productive ca- 
pacity now in place. Huge ex- 
pansion programs over the past 
few years have left the CPI— 
and most other manufacturing 
industries—with adequate ca- 
pacity to meet present needs. 

An August survey by McGraw- 

*In drawing its pursestrings still 
tighter, the chemical industry will be 
moving against the trend in most other 
manufacturing industries to spend more 
in response to the quickening pace of 
the economy on its way to recovery. 
Reason for continued chemical moder- 
ation: its remarkable spending spree 
of $4.2 billion in the last three years 
which culminated in the 1957 peak of 
$1.7 billion. For at the same time 
capechy was being swelled by 25%, 
sales were growing only 9%. Now a 


bit of a breathing spell seems to be 
in order. 


Hill indicated total manufactur- 
ing capacity at the end of 1957 
was about 50% higher than in 
1950, only seven years earlier. 
(In chemicals, capacity has 
surged more than 75% in that 
same time.) 

Meanwhile, production has not 
spurted nearly so fast. Even 
after the impressive recovery 
which started this spring, man- 
ufacturing industries as a whole 
were probably operating in Sep- 
tember at less than 80% of ca- 
pacity. So it would take a big 
boost in production to use up all 
the spare capacity industry now 
has, 
> Double Spark—There are at 
least two solid reasons why in- 
dustry’s capital spending plans 
may be revised strongly upward 
rather soon: 

e Increasing obsolescence — 
Despite all the new capacity in- 
stalled since 1950, much of in- 
dustry’s present capacity is still 
out-of-date by today’s standards 
and could profitably be replaced. 

¢ Strengthening sales—Com- 
panies in all the process indus- 
tries are looking forward to sig- 
nificantly higher sales in 1959. 

What’s more, they expect in- 
creases in physical volume of 
sales—not just increased dollar 
sales because of higher prices. 
Estimates range from a 12% 
sales increase, for companies 
supplying chemicals to the rayon 
and acetate industry, to a 4% 
increase, for producers of fer- 
tilizers and petroleum refiners. 
(See tables above and on p. 84.) 
> Old but Not Venerable—In a 
recent modernization survey, 
McGraw-Hill’s Economics Dept. 
learned that almost half (48%) 
of all manufacturing capacity 
(see chart p. 84) was installed 
before the end of 1945. Only a 
third is “modern” in the sense 
of being new since the Korean 
War began in 1950. 

The chemical industry—with 
47% of its capacity new since 
1950—is better fixed than most 
manufacturing industries. But 
it still has a substantial amount 
of older plant and equipment 
that could profitably be replaced 
(Chem. Eng., Nov. 3, 1958, pp. 
113-130). 

Cost of replacing obsolete 
chemical facilities with the best 
plant and equipment: $3 billion. 
> Accelerated Aging—Does this 
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Sales Confidence 


% Increase, Physical Volume 


Cement. 

Drege. seven 

Fertilizers 

Rayon & acetate........... 
Soaps, fats & oils. . 


mean that the chemical industry 
has less incentive to spend for 
capital equipment than most in- 
dustries, in view of its consider- 
able overcapacity and compara- 
tive modernness of that capacity ? 
Probably not, since it can be 
safely said that chemical proc- 
essing equipment ages more rap- 
idly than most. A five-year-old 
chemical facility may be very 
inefficient in the light of this in- 
dustry’s particularly sharp com- 
pany competition. 

And the McGraw-Hill capital 
spending survey seems to indi- 
cate that all chemical processing 
industries are going ahead with 
this vast job of modernization 
at a time when expansion needs 
have diminished. Otherwise 
planned outlays for 1959 and 
1960 would doubtless be much 
lower. 

Indeed, modernization prom- 
ises to provide strong underpin- 
nings for capital spending until 
growth of consumer markets re- 
quires a new wave of expansion. 


Sulfur Flood From 
North of the Border? 


There'll be open season on sul- 
fur markets when large-scale 
movement of Canadian natural 
gas to the U.S. becomes a reality 
soon, 

Two major Canadian pipeline 
companies are seeking approval 
from Canada and the U.S. to 
jointly build and use a 105-mi. 
pipeline from southern Alberta 
to the British Columbia-U.S. 
border where it will be tied into 
our own distribution network for 
the Pacific Coast area. 

If the plan goes through, the 
gas will begin to move, and west- 
ern Canada’s yearly output of 
sulfur from gas-stripping opera- 
tions could soar to 1.5 million 
long tons. 








to remove the last drop of unwanted product or process water. Is unwanted water undermining your 
product quality . . . or ruining the efficiency of your process? If so, try this sure solution to your dehydration problems: 
mix imagination and engineering with Alcoa® Activated Alumina. You can count on this old reliable among com- 
mercial desiccants to achieve the lowest dew points you require. It can never soften, swell or disintegrate. It is 
nontoxic, noncorrosive and practically iron-free. It can be saturated and reactivated through 
almost endless cycles—to keep drying costs low. Put the proved effectiveness of Alcoa 
Activated Alumina to work in solving your dehydration problems. Drying machines charged 
with Alcoa Activated Aluminas are available from a number of manufacturers. For their 
names, or for product information, contact your local Alcoa sales office. Or write ALUMINUM 
CoMPANY OF AMERICA, CHEMICALS Division, 702-M Alcoa Building, Pittsburgh 19, Pa. 


ALCOA THEATRE 
For finer products . . . let Alcoa add new dimension to your creative thinking! GP stn a DAY EVENINGS 
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With an expected market of 
only 1.1 million tons in the offing, 
major sulfur suppliers in British 
Columbia and Alberta will have 
to scramble for outlets. 

Here are the current byprod- 
uct-sulfur producers in the area, 
with their daily output in long 
tons: Jefferson Lake Petrochem- 
icals at Taylor Flats, B. C., 400; 
Sheli-Texas-Gulf at Okotoks, 
Alta., 350; Royalite at Turner 
Valley, Alta., 40; British Amer- 
ican at Pincher Creek, Alta.; and 
Shell at Jumping Pond, Alta., 85. 

As gas exports grow in vol- 
ume, other sulfur production will 
come onstream in Alberta: Shell 
at Waterton, 1,500; Jefferson 
Lake at East Calgary, 700; and 
Jefferson Lake at Savanna Creek, 
600. 

Markets in northwestern U.S. 
and western Canada are figured 
to be able to absorb about 500,- 
000 long tons yearly of this sul- 
fur from natural gas. Overseas 
markets may shape up like this: 
New Zealand, 100,000 long tons; 
Philippines, Burma and Indo- 
nesia, 50,000; Australia, 200,- 
000; India, 225,000; South 
Korea, 50,000; and an unknown 
amount in China. 


Let’s Pin a Dollar Sign 
On Industrial Research 


Industrial research is wonder- 
ful—if it pays off. But how 
much money can be spent profit- 
ably on research and how do you 
get the most out of the funds 
allotted? 

Case Institute’s operations re- 
search group thinks the answer 
can be obtained mathematically 
and is out to prove it with the 
help of data supplied by four 
chemical companies. 

During 1959 Case hopes to 
complete a manual which can be 
used by individual firms as an 
aid in determining how much 
money should be spent on re- 
search and development. This 
will involve, of course, the estab- 
lishment of standards for indi- 
vidual research projects so that 
management can pick the best 
projects and decide when they 
should begin and end. 

First, an analytic formula is 
needed, a formula which at- 
tempts to show how company 
progress is affected by money 


spent for R&D. To get data to 
construct the formula, Case is 
analyzing the four chemical com- 
panies—their financial perform- 
ance and research expenditures 
—over a seven-year period. 

Other necessary data: the ef- 
fect on company profits of con- 
trollable and  non-controllable 
variables. Non-controllable vari- 
ables include general nationwide 
economic conditions, competitive 
conditions (pricing, advertising, 
product distribution), and inter- 
nal conditions (company organi- 
zation, productivity and market 
share). 

Controllable variables include 
overall distribution of funds 
within main departments of the 
company, as well as_ specific 
breakdown of funds allotted for 
research and development. 

A successful research formula 
would indicate more precisely to 
a company how it can meet ad- 
verse changes in variables be- 
yond its control with adjust- 
ments of variables it can control. 

Once Case has a R&D proce- 
dure for individual firms in hand, 
it will try to extend the prin- 
ciples to an entire industry, the 
chemical industry. Finally, the 
nation’s economy will be the tar- 
get as Case hopes to show how 
research money spent within an 
industry affects profits of other 
industries. 


Europe’s Common Market: 
Chemical Competition 


Europe’s Common Market plan 
will make life tougher for U.S. 
chemical producers heavily com- 
mitted to overseas markets. Best 
advice may be: If you can’t lick 
’em, join ’em! 

The countries involved are de- 
termined to make the economic 
integration work. Western Eu- 
rope will be immeasurably 
stronger for it, better able to 
satisfy its own chemical require- 
ments and to compete on a world- 
wide scale. U.S. chemical and 
allied products exports of $1.6 
billion ($300 million to Common 
Market nations) will most cer- 
tainly be adversely affected. 

How can domestic chemical 
companies live with this grow- 
ing, competitive, mass-market 
economy? The only solution, says 
General Aniline & Film’s presi- 
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dent, John Hildring, “is to ac- 
cept, not fight it, and join it 
while there still is time.” 

More easily said than done. 
For in the European Common 
Market scheme free enterprise 
will exist only when it does not 
stand in the way of the forma- 
tion of a strong economic union. 
By the same token, cartel-like 
arrangements are a probability 
if they are in the best interest 
of all the member nations. 

Tariffs will guard against im- 
ports from outside the Common 
Market area, while tariffs within 
will be eased to encourage trade 
between the member countries. 

But there are ways for Amer- 
ican industry to give a helping 
hand all around, to make some 
hay out of Europe’s economic 
development. William J. Platt of 
Stanford Research Institute lists 
these opportunities: 

eA growing consumer mar- 
ket after the U.S. pattern—Com- 
mon Market progress should pro- 
duce a single mass market of 
170 million customers by 1970, 
a market very similar in size and 
character to the U.S. market 
today. 

e A need for better distribu- 
tion and marketing facilities— 
Europe’s manufacturing tech- 
nology is highly developed. But 
it could profit greatly from U.S. 
know-how in the realm of large- 
scale efficient distribution and 
merchandizing. 

¢ Development of a special- 
ized chemical industry—Chem- 
ical plants in Europe are much 
more vertically integrated than. 
their American counterparts. 
Limited chemical markets within 
single countries haven’t justified 
the manufacture of specialized 
intermediates (many chemical 
producers make their own raw 
materials). The resultant self- 
sufficiency means a very low de- 
gree of interindustry chemical 
sales. The Common Market effort 
should create both the volume 
and the cost competition to fos- 
ter a specialty chemicals in- 
dustry. 

Profitable exchange of 
technical know-how—This is al- 
ready underway. As the need for 
U.S. know-how and funds in- 
creases in a developing European 
economy so should the harvest of 
return know-how increase for 
American firms. 
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ortho-XYLENE 


This raw material for phthalic anhydride is the 
latest addition to Enjay’s expanding list of petro- 


chemicals. 
Pioneer in 
Petrochemicals 


FOR COMPLETE INFORMATION 

on specifications and characteristics 

of a dependable supply of top quality products. of Enjay ortho-X YLENE and many 

other high quality petrochemicals, 

contact the nearest Enjay office. 

Shipments will be made from con- 

ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N.Y. i aie ie uae ene 
Other Offices: Akron + Boston + Charlotte + Chicago + Detroit « Los Angeles + New Orleans + Tulsa development requirements. _ 


For petrochemicals call on Enjay and be assured 
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DEVELOPMENTS ... 


CHEMICAL PRODUCTS 











Fibrous Potassium Titanate Dead-Ends 2.000 F. Heat 


A }4-in. block of new fibrous 
potassium titanate protects hand 
of research chemist, Dr. K. L. 
Berry, from temperature ex- 
ceeding 2,000 F. 

The development of a process 
for converting potassium ti- 
tanate into fibrous form may 
satisfy many space-age demands 
for light-weight insulation with 
high heat resistance. 

Dr. Berry, one of the inven- 





tors of the product, is a member 
of Du Pont’s Central Research 
Dept. Composed of small fibers 
which block heat penetration by 
seattering infrared rays, the 
still-experimental product is de- 
scribed by Du Pont as about 
twice as effective on a volume 
basis as any known insulating 
material in the 1,300 to 2,100 F. 
range.—Du Pont Co., Wilming- 
ton, Del. 90A 











Substituted Phenol 
New production of p-tert- 
butylphenol. 
Now in production at the 
company’s new plant in Mills- 
dale, Ill., p-tert-butylphenol is 


one of a series of Stepan substi- 
tuted phenols. It can be sup- 
plied flaked or concentrated 
solution in caustic. Bulk ship- 
ment of molten product can also 
be made where required. 
Major use is in the coatings 
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field, where the product is con- 
verted to phenol-formaldehyde 
resin. Its incorporation in var- 
nishes is an aid to greatly im- 
proved resistance of the final 
film to water and alkali and it 
speeds drying time too. 
Potential uses include utili- 
zation of its germicidal proper- 
ties for protecting various 
products such as glues from 
bacterial attack, and as ai 
effective antioxidant for many 
materials such as soaps and 
rubber.—Stepan Chemical Co., 
Chicago, II]. 90B 


Diuretic 


High potency with minimal 
side effects. 


reported at recent 
Southern Medical Assn. meet- 
ings that Esidrex*™ (dihydro- 
chlorothiazide) has been used 
successfully in relieving edema 
associated with high blood 
pressure, congestive heart fail- 
ure and other diseases. 

Average dosage required is 
much lower than that of other 
drugs of this type now in use 
because it is 5 to 10 times more 
potent than currently available 
diuretics. Laboratory studies 
indicate that this new diuretic 
also appears to have a longer 
duration of action and is a drug 
of low toxicity with minimal 
side effects. There has been 
some hesitancy to use other re- 
cently developed potent diure- 
tics in patients under corticoid 
therapy because they may pro- 
duce a further imbalance of 
certain essential body chem- 
icals such as depletion of serum 
potassium. Researchers have 
found that Esidrex™ has little 
tendency to add these compli- 
cations. © 

The new oral diuretic is not 
yet commercially available. Pre- 
liminary investigations by 150 
clinicians here and abroad in- 
dicate that it is the most potent 
diuretic known today.—Ciba 
Pharmaceutical Products Inc., 
Summit, N. J. 90C 
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‘More REACTIVE 


...produces M OR FE § OL OF} LE 


END PRODUCTS! 


Many users select caustic potash, rather than 
lower cost caustic soda, because it saponifies fats 
and grease more readily, and—most important— 
provides extra efficiency. 

Since it is more reactive, the products made 
from it are also generally more reactive—more 
soluble, more effective. In fact, many powerful 
cleaners—including some of the popular heavy- 
duty liquid detergents—are based on products 
produced from caustic potash. 

We invite you to make your own test of 
Sotvay Caustic Potash. Available in two grades 
—Technical and Mercury Cell—dry forms and 
liquid, in steel drums and tank cars. 


Sodium Nitrite +» Potassium Carbonate + CausticSoda + Chlorine 
Calcium Chloride + Sodium Bicarbonate * Ammonium Choride 
Caustic Potash * Chloroform + Vinyl Chloride » Methylene Chloride 
Para-dichlorobenzene + Methyl Chloride + Cleaning Compounds 
Hydrogen Peroxide * Aluminum Chloride * Ammonium Bicarbonate 
SodaAsh « Carbon Tetrachloride * Mutual Chromium Chemicals 
Monochlorobenzene * Ortho-dichlorobenzene * Snowflake® Crystals 


SOLVAY dealers and branch offices are located in major 
centers from coast to coast. 
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Mail now 
for test sample! 


llied 


AGGIE SOLVAY PROCESS 


DIVISION 


61 Broadway, New York 6, N.Y. 


Please send me without cost: 

Samples of Technical Grade Caustic Potash 
0 Flake [1 SmallFlake [9 Solid 
O Walnut OC Liquid, 45% strength 
0 Liquid, 49-50% strength 


Samples of Mercury Cell Caustic Potash 
O Flake 0 Liquid 


0 Caustic Potash fact book 

Name. 

Position 

Company 

PI aiicictehicicernsmennenectennishiieinaamsinaiinaeataitibnemntt 
Adiiress. 

* ee ees 





EXTRUSION « CASTING « FORGING « FABRICATION 


<CURME'K" 


Metals shaped under Micro Controls 


From melt to finished product, steel and CuRMET quality is more than inspec- 
other premium alloys are under constant, tion . . . though the most modern flaw 
critical surveillance at the Metals Proc- detection methods are employed . . . it is 
essing Division of Curtiss-Wright Corpo- the in-process control of metal flow that 
ration. CURMET commercial products imparts premium properties and adds to 
have the same built-in precision qualities service life. 

that have steadily surpassed rigid military 

and commercial specifications for many 

years. 





EFFECT OF TEMPERATURE ON IMPACT STRENGTH OF A-286 





exuoeo 
TRANSVERSE 

CURMET processing with accurate metallurgical control 
is typified by this microphoto of a precipitation hard- 
ening, high temperature alloy extrusion (A-286) show- 
ing uniform longitudinal and transverse grains. 
Metallurgical examination of the extrusion shows uni- 
400 600 800 formity of microstructure, assuring consistently high 
a= mechanical properties throughout the full length. 


ULTRASONIC INSPECTION 


Permissible ultrasonic flaw indication for com- 
mercial products is 5% of wall thickness. 
Nuclear applications are specified at 3%. 
High-performance A-286 alloy, when CURMET 
processed, consistently passes ultrasonic test- 
ing at the 142% level . . . with no defects 
noted even under these rigid test conditions. 

CuRMET ultrasonic testing can be applied 
to your forged or extruded product by either 
the immersion or contact method. Simple or 
complex, solid or hollow, your product gains 

IMMERSION TESTING — OR — CONTACTING TESTING quality by CurMeT in-process control. 


CHARPY IMPACT STRENGTH — FT. LBS 











FOR FURTHER INFORMATION WRITE 


METALS PROCESSING DIVISION CURTISS-WRIGHT CORPORATION 
765 Northland Avenue Buffalo 15, New York 


¢ 
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CHEMICALS ... 





A fleet of three 15-ft. motor- 
boats with hulls of polyester 
fibrous glass have just come 
triumphantly through a rough 
3,300-mi. expedition through the 
inland waterway ‘system of 
Africa. Conveyances for the first 
Trans-African Waterway Ex- 
pedition, engaged in charting a 





Latter Day “African Queen” Is Plastic 


serve as the “St. 
” 


route to 
Lawrence Seaway of Africa, 
the boats have reinforced ply- 
wood hulls. Fibrous glass hull 
skins were made with polyester 
resins supplied by Poly-Resin 
Products, Ltd. a Reichhold 
affiliate. — Reichhold Chemicals, 
Inc., White Plains, N. Y. $93A 








Trimellitie Anhydride 


Offers special benefits for 
alkyds, unsaturated poly- 
esters, inks. 


Trimellitic anhydride is now 
available in development quan- 
tities. This product is the first 
in a series of new aromatic 
acids developed by Amoco as a 
result of the new Scientific De- 
sign-Standard-Amoco oxidation 
process. 

It offers high reactivity, tri- 
functionality, and an _ acid- 
anhydride combination. These 
characteristics should provide 
special advantages in preparing 
alkyd resins — including a 
water-soluble variety (Chem. 
Eng., Nov. 17, 1958, p. 60), un- 
saturated polyesters, printing 
inks, resin intermediates, adhe- 
sives, molding resins, dyes and 
many other materials. 

Amoco’s excellent raw ma- 
terial supply and novel oxida- 
tion will permit commercial pro- 
duction at an estimated selling 
price of 25-35¢/lb. Develop- 
mental quantities are selling 
for $3/lb. 


Not a byproduct or coproduct 
of the plant to produce iso- 
phthalic, phthalic and _ tere- 
phthalic via the new oxidation 
process, which Amoco will put 
on stream late this year in 
Joliet, Ill., trimellitic anhydride 
will require facilities of its own. 

It is produced by oxidizing 
trialkyl benzenes. The acid is 
subsequently dehydrated to 
form the anhydride. The com- 
pany will be making a decision 
regarding the new plant within 
six months, hopes to have con- 
struction started within 18 
months. 

Trimellitic anhydride can hy- 
drolyze to the acid, triesterify 
with alcohols, form salts and 
amides, condense with aro- 
matics in Friedel-Crafts syn- 
theses, etc. 

Its novel structure enables 
the chemist to specifically re- 
act the anhydride group and 
still retain two carboxyl groups 
for further reactions. Interest- 
ing new resins can be formed 
by initially reacting trimellitic 
anhydride with an alcohol to 
form the monoester. Condensa- 
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tion polymers can then be 
formed by further esterification 
with glycols. 

A wide variety of polymers 
with unique properties can be 
prepared by employing different 
alcohols and glycols —Amoco 
Chemicals Corp., Chicago. 93B 


BRIEFS 


Adhesive 910, Eastman’s 
polymethyl-2-c y an o-acrylate 
which has been described as 
the perfect industrial ad- 
hesive, has been turned over 
to Armstrong Cork’s indus- 
trial division for marketing. 
Distinguished by fast set and 
strong bond, 910 should have 
broad industrial use but be- 
cause of $75/lb. price, volume 
will be small. Eastman re- 
tains responsibility for chem- 
ical industry distribution.— 
Eastman Chemical Products, 
Inc., New York, N. Y. 93C 


New high-density polyethylene 
film, based on Super Dylan 
Type 606F, has good clarity 
and gloss and enough stiff- 
ness to handle well in pack- 
aging equipment. — Kopper 
Co., Pittsburgh, Pa. 93D 


Developmental filament yarn, 
called 957 but soon to be an- 
nounced under a_ regular 
trademark, shows commercial 
potential as an unusually 
durable wall covering which 
can be applied convention- 
ally. — Dow Chemical Co., 
Midland, Mich. 93E 


Nitro-paraffins are being in- 
vestigated as a promising 
substitute for motor fuel 
which could double the power 
output of auto and aircraft 
engines.—University of Cali- 
fornia, Berkeley, Calif. 93F 





For More Information . . . 


about any item in this 
department, circle __ its 
code number on the 


Reader Service 
postcard (p. 237) 
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EXHAUST FAN & MOTOR 


Packaged Grinding Plant 
Jolts High Costs 








VIBRATING 
FEEDER. 














CYCLONE 
DUST COLLECTOR 





BUCKET ELEVATOR 


GYRATORY SCREEN 








Designed around a novel vibrating ball mill, a 


new pre-engineered grinding system features low initial 


cost, energy consumption and floor-space needs. 


OR THE general public, the 

do-it-yourself influence is in 
full swing. Consumer-durables 
manufacturers are delivering 
raw and semifinished products 
that scarcely resemble their ulti- 
mate, useful forms. 

For the process industries, 
the trend appears to be in the 
other direction. More and more 
equipment manufacturers are 
turning out packaged plants— 
integrated assemblies of ma- 
chines that remove the process- 
design, equipment-selection and 
installation burdens from the 
customer’s shoulders. 

One of the most recent addi- 
tions to the growing list of 
packaged processing assem- 


blages is Allis-Chalmers’ pre- 
engineered grinding plant. 

> Look at What You Get—Here 
are some: of the plant’s specifi- 
cations. input: Cement clinker, 
shale, phosphate ore, paint pulp 
or almost any other dry ma- 
terial with a density between 
30 and 300 lb./cu. ft. Output: 
Up to 1 ton/hr. of product hav- 
ing a finely controlled particle 
size. Grinding-energy expendi- 
ture: 15 hp. Floor space: 127 
sq. ft. 

A-C’s new package is cen- 
tered around a newly designed 
vibrating mill. Compared with 
conventional tumbling mills, 
this versatile machine is 
claimed to provide up to 30 
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times more capacity per cu. ft. 
of grinding volume. 

For example, the 15 x 15-in. 
vibrating mill now furnished 
with the packaged plant has a 
grinding capacity comparable 
with a 4 x 8-ft. conventional 
rotating ball mill. Another of 
the new mill’s features—varia- 
bility of vibration speed and am- 
plitude—permits wide changes 
in both type and size of feed 
input or product output. 

Auxiliary A-C equipment in- 
cluded in the package consists 
of a vibratory feeder, elevator, 
gyratory screen, weighing de- 
vice and dust collector. 
> Package Cost Is Low—Initial 
cost of Allis-Chalmers’ mill is 
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And the RARER METALS 


...can be put effectively and precisely to work 
for you by Nooter. 


Such metals as... zirconium, tantalum, 
titanium. Metals with the capacity to with- 
stand high temperatures and to resist corro- 
sion. Metals with these and other special 
capabilities to meet the ever-increasing special 
demands of our very special age. And now at 
your disposal... 


Nooter can and is now welding any type 
of zirconium, tantalum, or titanium plate fab- 
rication .. . with single or multiple pass weld- 
ing, fully X-rayed. In titanium work, the 
metal can be either commercially pure, or in 
some alloyed forms. 


The welding and fabrication of these new 
metals is a pioneering task, exacting the high- 
est skill and ingenuity from those who would 
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unlock and put to use their special capabilities. 
It is not a new role for Nooter, with more than 
a half-century of experience as a custom fabri- 
cator. Through continuous, painstaking and 
imaginative metallurgical, fabricating, and 
welding research, Nooter over the years has 
led the way in developing techniques for work- 
ing and welding many new metals and alloys. 


And now...the RARER METALS! When 
they fit your needs, let Nooter put them to 
work for you. 


NOOTER 
CORPORATION 


**Since 1896”’ 


Steel and Alloy Plate Fabricators gnd Ereciors . . .“Boilermakers”’ 
1422 SO. SECOND ST. e ST. LOUIS 4, MO. 


95 





EQUIPMENT DEVELOPMENTS . . . 


said to be at least one-third less 
than that of any other machine 
of like capacity. And, with less 
than 14 cu. ft. of available 
grinding volume, the mill ob- 
viously affords considerable 
economy in grinding media 
(balls or rods). 

These two characteristics ac- 
count, in part, for the packaged 
plant’s low cost. According to 
the manufacturer, the over-all 
price tag show a 25% savings in 
initial cost compared to other 
grinding facilities of similar 
capabilities. 
> Mill Installed, Plant Soon— 
As yet, none of the packaged 
plant assemblies have been put 
into full-scale commercial op- 
eration. However, installations 
consisting of the vibrating mill 
in circuit with customer- 
selected combinations of auxil- 
iary equipment seem to forecast 
an eventual wide scope of ap- 
plication for the package. 
Here’s a partial list of existing 
mill applications: 

eA minerals company uses 
the mill to grind barite. 

¢Fired silica refractory is 
the feed to another noteworthy 
installation. 

e An alloys producer is us- 
ing the mill to grind zirconium 
oxide. 

eAnother firm applys the 
mill to size reduction of ferro 
alloys. 
> Construction and Operation— 
Feed stock from a 100-cu. ft. 
storage bin drops into a vibra- 
tory feeder that controls charg- 
ing rate to the vibrating mill. 
En route to the mill, the feed 
passes over a bypass chute that 
permits periodic materials take- 
off for weighing. 

Basically, the mill is a spring- 
mounted horizontal cylinder 
with an enclosed eccentric 
mechanism running along its 
axis. Grinding balls (or rods) 
occupy about 80% of mill 
volume. All wearing parts are 
replaceable. 

In operation, vigorous high- 
speed vibration of the grinding 
chamber causes the balls to 
strike each other as well as the 
walls of the chamber and the 
protective enclosure surround- 
ing the eccentric shaft. In the 
course of size reduction, the 
charge swells to fill all avail- 
able chamber volume. 


Discharge from the mill trav- 
els via bucket elevator to a 
gyratory sizing screen. Three 
product spouts deliver specified 
size fractions. Oversize ma- 
terial recirculates to feed bin. 

A 1,200-cfm. fan, pulling 
through a cyclone’ separator, 
aspirates the feed bin, feeder, 
mill discharge chute and ele- 
vator to maintain dust-free op- 
eration. 
> Installation Information-——As 
furnished, Allis-Chalmers’ four- 
level packaged grinding plant 
is only 11 ft. 6 in. long, 11> ft. 
wide and 28 ft. high. Ladders 
and catwalks amidst the plant’s 
superstructure make all com- 
ponents readily accessible to 
operating and maintenance per- 
sonnel. Customers must provide 
a suitable indoor or outdoor con- 
crete pad for mounting. 

The entire structure comes 
with one coat of primer paint 
and one coat of finish paint.— 
Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 94A 


Gas Dehydrators 


Packaged equipment drops 
dewpoint of gases. 


A new line of solid-adsorbent 
packaged plants for dehydrat- 
ing compressed air and gases is 
claimed to be capable of pro- 
ducing dewpoints below —100 
F. continuously and automati- 
cally. Known as Dehydritrols, 
the new units utilize a pair of 


alternating chambers contain- 
ing special desiccants to elimi- 
nate moisture from instrument 
air, process feed gases or 
finished gaseous products. Type 
of desiccant varies with appli- 
cation. 

All inner parts are readily ac- 
cessible through full-flanged 
ports. Desiccant chambers are 
designed, fabricated and stamped 
in accordance with the ASME 
code.—Gas Drying, Inc., Sum- 
mit, N. J. 96A 


End-Point Apparatus 


Plant-site unit operates au- 
tomatically. 


Pour a hydrocarbon sample 
into the apparatus. Push a but- 
ton. Wait 20 min., and then read 
the sample’s recorded end point 
from a chart. 

According to the manufac- 
turer, this new automatic end- 
point recorder determines the 
maximum temperature attained 
during distillation tests without 
laboratory help, and right at 
the site of refining operations. 

Operating range is 225 to 675 
F. Reproducibility is +2%. 
Safe for Class I Group D haz- 
ardous locations (except for re- 
corder, which can be remotely 
located), the apparatus requires 
a minimum of maintenance and 
calibration. — Precision Scien- 
tific Development Co., Chicago, 
Ill. 96B 


Pneumatic Conveyor 
and other equipment news 
on page 208. 
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“3 BIG REASONS WHY... 


1. FLANGE WITHOUT WELDING 


Faster than welding... easier 
than welding. A Speedline 
Insert Flange assures a leak- 
proof, expanded joint every 
time. Saves assembly time 
and costs! 


Speedline Unions are gasket 
seated to prevent leakage 
... bi-metallic for easy 
make-up and disassembly 
without galling or seizing. 
Available in two types: PE 
for expanding or PW for welding to Sch. 5 or 10 
pipe and Speedline Fittings. 


~we o- 


Speedline Aligning Connectors fit over pipe ends 
... Save time in aligning the most complex layout 
—permit preassembly prior to welding or brazing! 


Type PW—For Welding 


PLUS SPEEDLINE’S “EXTRA LENGTH” FEATURE—There’s an extra straight 
section on every end of every Speedline elbow, tee, reducer, bend and cross. This 
means extra clearance for welding and also facilitates joining with flanges or unions. 
Speedline Fittings, designed especially for use with Schedule 5 and 10 light wall 
stainless pipe, offer installation advantages and other cost savings not possible with 
conventional fittings. Write today for Speedline catalog or contact nearest Distributor. 

810 


STAINLESS STEEL FITTINGS 
~ THE NEWEST THING IN PIPELINE ECONOMY 


Manufactured by HORACE T. POTTS COMPANY « 500 E. Erie Avenue « Philadelphia 34, Po. 


at 
oy 


Fg 
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THERE’S A 
SPEEDLINE Distributor 
IN YOUR AREA 


BROWN WALES COMPANY 
Cambridge, Mass. 
Auburn, Maine 

THE CLEVELAND TOOL & 
SUPPLY CO. 
Cleveland, Ohio 

ELECTRIC STEEL FOUNDRY CO. 
Los Angeles, Calif. 
San Francisco (Emeryville), Calif. 
Denver, Col. 
Portland, Ore.—Seattle, Wash. 

A. B. MURRAY COMPANY 
Pittsburgh (McKeesport), Pa. 
Elizabeth, NJ. 

HORACE T. POTTS COMPANY 
Philadelphia, Pa.— York, Pa. 
Baltimore, Md. 


C. A. ROBERTS CO. 
Chicago (Franklin Park), lil. 
St. Louis, Mo. 
Tulsa, Okla. —Indianapolis, ind. 
Kansas City, Mo. 


SCHNITZER ALLOY 

PRODUCTS CO. 
Elizabeth, N. J. 

SERVICE STEEL DIVISION 

VAN PELT CORP. 
Detroit, Mich. —Buffalo, N. Y. 
Cincinnati, Ohio 

STANDARD BRASS AND 

MFG. CO. 
Houston, Tex.—New Orleans, La. 
Shreveport, La.—Beaumont, Tex. 
Port Arthur, Tex. 

J. M. TULL METAL & SUPPLY 

COMPANY, INC. 
Atlanta, Ga.—Jacksonville, Fla. 
Miami, Fia.—Tampa, Fla. 
Birmingham, Ala. 

ALLOY METAL SALES LTD. 
Canada 

RAILWAY & POWER 


ENGINEERING CORPORATION 
LTD. 


Canada 











1. Installation at an ultra-modern plant of one of the 
largest companies in the chemical field. Shown are storage 
bins with airtight automatically operated discharge gates. 


3. Series of bins served by pneumatic conveyor 


2. Transfer station, systems with diverter valves. 


handling polyethylene 
pellets at rates of 
60,000 ibs. per hour, 
receives materials 
delivered from any one 
of several points under 
vacuum; transfers them 
to the pressure side 

of the system for 
delivery to any one of 
several discharge points. 





4, Graphic control 
panel built for 
explosion-proof service. 
Permits operator to 
direct flow of materials 
through proper channels 
from one central 
location. 


IF YOU PLAN TO HANDLE BULK CHEMICALS 
DON’T BUY UNTIL YOU CONSIDER 


Hattonat PNEUMATIC CONVEYORS 





If your plant handles fine dry materials in quantity, let 
National survey your needs and submit a prompt pro- 
posal. Chas. Pfizer & Co., Inc., U.S. Rubber Co., U.S. 
Steel Corp., and many other leading companies have 
made National their choice. National is equipped to 
design, build and install your complete pneumatic con- 
veyor system...or an addition to your present one. 


handling requirements for your materials. All this can 
be done under one contract and one responsibility by a 
company that can move quickly. Many of the nation’s 
largest chemical companies have returned to National 
for repeat installations ...sure testimony to their satis- 
faction with National’s performance. Consult National 
now... write us or our nearest representative listed 


Our testing laboratory is available to determine precise below. 


SEND FOR FREE BULLETIN P58-G 
} } Popitelaler = 


on pneumatic conveyor systems 
for handling dry granular materials. 

CONVEYORS 
COMPANY in 


FAIRVIEW, BERGEN COUNTY, N. J 
WHitney 5-9136 


Also manufacturers of: National 
ChipVeyor Systems for the collection 
and processing of metal chips and bor- 
ings and reclamation of cutting oils 
(send for Bulletin C-56). Conveyors for 
press scrap and small parts. National 
Ash Conveyor Systems for handling 
ash and fly ash (send for Bulletin P-57A). 


For additional information, consult 
Chemical Engineering Catalog and 
Sweet's Catalog 


REPRESENTATIVES 


ATLANTA 3, Ga. — P. H. Nichols & Co. — 400 Whitehead Bidg. © BALTIMORE 18, Md. — lamb Engineering Co. — 2125 Maryland Ave. © BOSTON 94, Mass. 
— Mills Engineering Co., Inc. ~ 300 First Ave., Needhom Hts. @ BUFFALO 2, N. Y. — Charles P. Hague, inc. — 625 Delaware Ave., Rm. 202 © CHARLOTTE 7, 
N. C. — E. L. Mountcastle — 2617 Selwyn Ave. ® CHICAGO 4, Il, — Burke & Colston (Ash) — 53 W. Jackson Blvd. © CHICAGO 5, Ill. — Mayer & Oswald (Chip) — 
407 S. Dearborn St. @© CINCINNATI 27, Ohio — Smith E. Hughes — 3716 Petoskey Ave. ® CLEVELAND (Lakewood 7), Ohio — J. Horry Haywood — 12031 Edgewater 
Drive © HARTFORD, Conn. — Dee Engineering Co. ~ Cromwell, Conn, © HOUSTON 5, Texas — Industrial Handling Engineers — 1200 Bissonnet ®© LOS ANGELES 1:3, 
Colfif. — W. F. Huff and Co. — 417 South Hill St. © PHILADELPHIA, Pa. —C. V. McQuarry — P.O. Box 52, Cheltenham, Pa. © PITTSBURGH 29, Pa. — Gibson & 
Stanier Engineered Products — P.O. Box 9742 © ST. LOUIS 22, Mo. — Medor, Inc. — 10408 Manchester Ave. 
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View showing some of the 
Tri-Clover fittings and one 
of the transfer pumps being 
used in the main processing 
room at Baxter Laboratories. 


TRI-CLOVER | 
s and Pump } 
product qualty 
at BAXTER 


Bitting 
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i een seealk, 


aT! 1) 
, 


eee 
i cmecetditaaiemanieetieeen tk ae 
ot 


_. oo 


LABORATORIES, 


INC. 


Here is a partial view of the 
thorough pressure filtration 
applied to intravenous solu- 
tions prior to bottling, in 
which Tri-Clover fittings and 
pumps play an important 
part. 


A Baxter Laboratories, Inc., has established 

an enviable reputation in the ethical drug 
field as the pioneer producers of intravenous 
solutions to serve the requirements of modern 
medicine. 

Baxter, in its manufacture of medical products, 
must safeguard against all forms of contamina- 
tion ... particularly in the preparation of intra- 
venous solutions for infusion into the blood 
stream. 

It is highly significant that Baxter utilizes 
numerous Tri-Clover Division stainless steel 
fittings, together with Tri-Clover centrifugal 
pumps, in their various processing operations, to 
insure highest standards of product purity and 
processing efficiency. 


IN CANADA: Brantford, Ontario 

















For at Baxter Laboratories, as in other impor- 
tant processing operations, users have found that 
there is no substitute for the high quality 
and complete sanitation inherent in Tri-Clover 
products. 

Why not let Tri-Clover corrosion-resistant fit- 
tings and pumps help to achieve new standards 
of efficiency and sanitation in your processing 
operations? Our engineering staff will be glad to 
work with you in helping to solve your specific 
corrosion-resistant piping and pumping problems. 


See your nearest TRI-CLOVER DISTRIBUTOR 


LADISH CO. 
Tni-Clouer Division 


Kenosha Wisconsin 


TRI-CLOVER 


EXPORT DEPT: 8 South Michigan Ave., Chicago 3, U.S.A. Cable ‘‘TRICLO" Chicago 
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There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. will do no harm. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods Data on these 75 pounds in a single stage. 


t diatel 
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WAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 


2 
= 
= 
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B-P CENTRIFUGALS used by 
ELECTRO METALLURGICAL COMPANY 


in Titanium Production 


Although a metal, titanium is produced by a chemical 
process. Metal in the form of ore is converted to titanium 
tetrachloride, which is purified and then.reduced to metallic 
sponge by sodium. In order to separate the brine from the 
titanium sponge, Electro Metallurgical Company, Division of 
Union Carbide Corporation, New York, utilizes . Baker 
Perkins 66” diameter type HS Universal Centrifugals. It's 
a tough application, but the B-P Type HS has proven itself 
efficient and dependable. These same machines are 
adaptable to a wide range of filterable fine solid-liquid 
slurries. Baker Perkins also manufactures type S Continuous 
Centrifugals which are used extensively for the separation 
of filterable coarse solid-liquid slurries. 


Since centrifugation is such an important process in the 
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chemical industry, and, since there are so many types of 
slurries that must be separated, Baker Perkins engineers 
give special design consideration to each specific problem. 
No matter what factors are involved in each application, 
our engineers can make recommendations on the proper 
centrifugal machinery. 


CHEMICAL MACH 
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Turns waste gas into dry ice...through 
Pritchards GOOD FINANCIAL DESIGN 


How to make dry ice economically from impure 
waste CO: gas. That was the crux of the problem 
in the design and construction of Allied Chemi- 
cal’s dry ice plant at Hopewell, Va. 

J. F. Pritchard & Co., engineers and contrac- 
tors for the plant, not only found the answer but 
devised a unique process (now patented) that 
enabled Allied to strip out the contaminating 
elements—hydrogen and nitrogen—and use them 
to produce ammonia. Allied completely utilizes 
its raw gas and turns what looked like a waste 
material into marketable commodities. 

This is another example of Pritchard’s good 
financial design in action in the chemical indus- 
try. But good financial design is more than crea- 
tive engineering alone, more than astute 
planning and purchasing, more than cost-con- 
scious construction. It’s the combination of these 


factors in such a way that a Pritchard-built plant 
makes maximum return per dollar invested. 
Pritchard’s broad experience in building 
chemical facilities and sound business approach 
to technical construction are at your service—to 
help you build for greater profits. We'll be glad to 
send you details of our complete engineering and 
construction service for the chemical industry. 


ur.Pritchard «eco. 


ENGINEERS © CONSTRUCTORS 
Dept. 404, 4625 Roanoke Parkway, Kansas City 12, Mo. 


OFFICES IN CHICAGO, HOUSTON, PITTSBURGH, NEW YORK 
SERVING THE GAS, POWER, PETROLEUM ANO CHEMICAL INDUSTRIES 
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UNUSUAL NEW TYPE OF STEAM COIL 
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Here's a completely new approach to steam 
coil design and engineering—with no extra cost. 
The unique construction of the Evntemp provides 
uniform temperatures over the entire coil face 
area, throughout the whole operating range, 
even under extreme temperature modulation, and 
even in coils up to 10 feet long. Response to 
temperature control adjustment is almost 
instantaneous. 


SAINT LOUIS 11, MISSOURI 
Quality Air Conditioning and Heat 
Transfer Equipment since 1925 
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UNIFORM 
SURFACE 
TEMPERATURES 


PRECISE 
TEMPERATURE 
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over entire 
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DISTRIBUTING STEAM COIL 


Available in Corrosion Resistant 
STAINLESS STEEL 


Steam supply and condensate connections are 
on same end; coils are pitched in casing for easy 
installation. 

Evntemp coils can be designed for any tem- 
perature and pressure. A typical specification: 
tubes and headers of Type 304L seamless tubing, 
frames and fins of Type 304 stainless steel, all 
welding with special stainless steel alloys to pre- 
vent carbide precipitation. 


Send coupon for new Bulletin M-10 on 
this unusual new steam coil. 


ee oeeeeseeeeeee®e 
MARLO COIL CO. 


7118 South Grand 


{_]! am also interested in stainless steel applications. 
Name. 
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DESIGNED TO PROVIDE 


“Package” ion exch ange equipment 
for lab or pilot plant... from stock 


Laboratory ion exchange column 


The Permutit laboratory or lecture-table kit 
includes a 144” O.D. glass tube with one 
end drawn down to fit ordinary laboratory 
rubber tubing, the ion exchange resin or 
resins required and literature describing ion 
exchange experiments. The user supplies the 


stand, clamps, tubing, stoppers and beak- 
ers. The tube will hold sufficient Permutit 
Q ion exchange resin to remove 20 to 25 
grains of hardness. 

This simple set-up is used for demonstrating 
ion exchange processes such as softening, 
dealkalizing or demineralizing water and 
for experiments in removal of impurities 
from process solutions and separation of 
metals from leached ores or waste liquids. 


MBD-6A mixed bed demineralizer 


The MBD-6A unit (6” diam.) contains a 
mixture of Permutit Q cation exchange resin 
and Permutit S anion exchange resin. It 
will demineralize 1 to 2 gpm of water to a 
low total solids, low COz and low silica con- 
tent. Refills containing pre-mixed resin are 
available. Each refill has a capacity of ap- 
prox. 1500 grains total electrolytes as 
CaCO;3. When the unit is exhausted, the fill 
may be discarded or regenerated and 
re-used. 
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A conductivity cell is mounted in the outlet 
line to be used with a conductivity meter 
for measuring the electrolyte content of the 
effluent and thus indicating when the resin 
bed is exhausted. 

Standard equipment includes the MBD-6A 
with initial fill, faucet adapter and hose and 
conductivity cell. Optional equipment: con- 
ductivity meter, resin refills and an auxiliary 
tube for regenerating the resins. 


MBD-15 mixed bed demineralizer 


This compact unit will demineralize 6 to 
7% gpm of water to an average conductivity 
of 0.15 micromhos (approx. 6,000,000 ohms 
specific resistance per cm or 0.05 ppm total 
electrolyte content). COz2 will be reduced 
to 0.1 ppm and SiO: to about 0.1 ppm. 

Capacity of the MBD-15 between regenera- 
tions is approx. 20,000 grains total electro- 
lytes. For example, it will demineralize 


3420 gallons of water containing 100 ppm 
total electrolytes or 1710 gallons containing 
200 ppm total electrolytes. When the unit is 
exhausted, the resin bed can readily be re- 
generated without removing the resins from 
the tank. The plastic regenerating tank is 
used for both regenerants. 

The MBD-15 is supplied piped and par- 
tially assembled and requires connecting 
together only 3 flanges other than the con- 
nections to influent, effluent and waste lines. 


16”, 24” and 30” diam. 


single bed units 
(see photo above) 

Diameter of unit 16” 24” 30° 
Approx. flow rate (gpm) 10 20 30 
Construction of these “‘package” units is 
of the same heavy-weight materials used for 
Permutit’s large custom-designed units and 
includes rugged PVC plastic interior piping 
and plastic strainers, full 3/16” thick rubber 
lining steam-cured and vulcanized to the 
heavy gauge steel shell. The entire lining 
is spark-tested at 25,000 volts. Exterior 
piping is high strength plastic. 
Standard equipment includes a_ rubber- 
lined Permutit multiport control valve for 
each unit, acid pump, corrosion-proof plastic 
tank for cation regenerant and steel tank 
for anion regenerant. All parts are normally 
kept in stock for immediate shipment and 
are described in standard drawings. 

o * oO 
For complete information, write to The 
Permutit Company, Dept. CE-12,50 West 
44th St., New York 36, N. Y. or Permutit 
Company of Canada, Ltd., Toronto 1, Ont. 


PERMUTIT. 


rhymes with “compute it’ 
A DIVISION OF PFAUDLER PERMUTIT INC. 
Water Conditioning 
lon Exchange * Industrial Waste Treatment 
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WILLIAMS 


e Crushes, Grinds, Shreds 
To Finished Size in One 
Operation 


e Reduces Production Costs 


| Up To 50% 
‘Saves Up To 75% On Equipment Cost 


Williams No. 60 GA Mill with heavy duty steel. 


heavy duty manganese steel liners, breaker 
plates, grate bars and hammers. 


siilliiieid a 





Whether your size reduction job involves crushing, 
grinding or shredding—whether the material is 
mineral, chemical, vegetable or animal Williams 
has a hammer mill designed to do it from start to 





finish in a single operation. More uniform product, 
increased output, plus savings in time and labor 
can cut production costs as much as half! 


Extra primary and secondary crushers are seldom 
required with a Williams—no extra drives or 








Helix-Seal Air Feeders 


Mills Seperators 


Vibrating 
Screens 
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Impactors 


conveyors, no costly foundations or buildings for 
additional crushers are necessary. Expensive main- 
tenance, replacement parts, excessive downtime 
and labor are reduced to a minimum. 


Learn how a Williams hammer mill can step up your 
output, and improve your product quality. Write 
—explain your operation—and ask for a catalog. 





WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 N. 9th St. St. Louis 6, Mo. 


Oldest and Lorgest Monvfacturers of Hammer Mills in the World 








plate frame. Cover has been opened to show > 
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MULTI-STAGE TURBINES 


These high-efficiency units may be 
designed for non-condensing, con- 
densing, mixed pressure or bleeder 
operation. Can be equipped with 
constant or variable-speed gover- 
nors, special governors, remote 
controls, Sizes up to 5000 HP — 
Speeds up to 10,000 RPM. Ask for 
Bulletin S-146. 


There's o Terry turbine for 
every mechanical-drive requirement 


The designs for Terry turbines are based on more than 50 years 
of successful experience in the manufacture of turbine drives 
exclusively. This specialization has resulted in Terry becoming one 
of the leading producers of mechanical-drive turbines in sizes up 
to 5,000 horsepower. 

There are three basic reasons why Terry has been able to maintain 
this position of leadership: (1) a thorough knowledge of the 
requirements of mechanical-drive turbines, (2) a willingness to 
build “a little something extra” into each machine to assure trouble- 
free operation, and (3) an acknowledgement of the company’s 
responsibility to stand behind the performance of every turbine sold. 

These are also the reasons why you should consider a Terry 
turbine for your next mechanical drive. In the meantime, send for 
bulletins describing any of the types of machines illustrated. 


THE TERRY STEAM TURBINE COMPANY 


TERRY SQUARE, HARTFORD 1, CONN. 





TT-1209 
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SOLID-WHEEL TURBINES 


Famous for sure dependability and ease of 
inspection. Can be started cold — no preliminary 
warming required. Available in vertical designs 
depending on frame size. Capacities from 5 to 
2,000 HP. Described in Bulletin S-116. 


bg 





BAO 


AXIAL-FLOW IMPULSE TURBINES 
Built with one, two or three rows of high-grade 
stainless steel blading, these turbines combine 
efficiency with durability. Available in designs for 
moderate and high steam pressure. Bulletin S-143. 
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SPECIAL 
FITTINGS | 
Need NOT 


Delay You 


Midwest Can Make and Deliver 


An exclusive and flexible. manufacturing process 
enables us to make welding fittings of any material 
available in plate that can be worked and welded. 


As plate is more readily available than pipe, in. 


terials. and thicknesses, deliveries are We 


Elbows with special included angles, special tan- 
gents, special wall ‘thicknesses and of special 
materials are easily and promptly made. Closer 
tolerances are inherent in the Midwest process. 
Quality control always exceeds code requirements 
. «can be as comprehensive as you need. 


Whether or not you use specials, Midwest Welding 
Fittings will do a better job for you. Consult your 
distributor, or write us for new Bulletin 5801. 


MIDWEST PIPING COMPANY, INC. 


Main Office: St. Louis 3, Mo. (P.O. Box 433) 
PLANTS; ST, LOUIS, CLIFTON, N, J. ond LOS ANGELES 
SALES OFFICES: 

Asheville, (Box 446. Skyland, N.C.) » Atlanta 9-72 Lith St., N. E. 
Boston 27—426 First St. . Chicago 3—-79 West Monroe St. 
Cleveland 14—616 St. Clair Ave. « Houston 2—1213 Capitol Ave. 
Los Angeles 33-520 Anderson St. ¢ Miami 34—2103 Le Jeune Rd. 
New York 7~—50 Church St. ¢ Pittsburgh 19, Pa.—437 Grant St. 
San Francisco 11—420 Market St. 

St. Louis 4, Mo.-—-1450 South Second St. 
Tulsa—1640 E. 21st St. 


STOCKING DISTRIBUTORS JN PRINCIPAL CITIES 


18” 0.D. x 14” wall 90° elbows (244% chrome 4% moly) 
being sized in compression by totally enclosing dies. The 
exceptional dimensional accuracy that results is possible 
only with the Midwest process. 







Entire interior and exterior surfaces of special stainless elbows for nuclear power 
plant are inspected with dye penetrant in search of microscopic surface imperfections. 
‘Elbows are 16” 0.D. with’ 102° included angle and long tangent on one end, 


Note the exceptionally long 
tangent on one end of this 36” 
0.D. 90° short radius elbow 
made of special carbon steel. 
Similar tangent could have 
been provided on other end 
if required. 





Interior surface of 30” 0.D. stainless steel welding elbow for liquid sodium nuclear system 
required a finish of 125 micro-inches or better. 





WELDING IMPROVE 


PIPING DESIGN 


FITTINGS and REDUCE COSTS 





FIELD REPORT 





SERVICE: LP-Gas Injection 


Burnell—North Pettus Cycling Plant 
PUMP: 11/e"x 5” Aldrich Quintuplex 
OPERATION STARTED: June, 1950 


EXPERIENCE TO DATE: 


Continuous service...pump delivers 52 gpm at 3000 psi. Routine 
maintenance annually...plungers are repacked as necessary. 

Customer reports: "complete satisfaction" with the performance 

of the Aldrich pump. 

Field parts stock available in Carmi, Ill.; Calgary; Casper, Wyoming; 
Charleston, W. Va.; Houston; Los Angeles; Odessa and Tulsa. 

For further information, write the Aldrich Pump Company, 

3 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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OUT BY ITSE LF, this valve is too inaccessible 
to be pampered if it won’t work. It’s on services like this that 
you so often see Rockwell-Nordstrom lubricated plug valves. 
Why? Pressurized lubricant forms a leakproof seal, prevents 
wear, keeps the quarter-turn operation smooth and easy. 
Proved on tough services, Rockwell-Nordstrom valves natu- 
rally work better, stay in service longer and cost less to use. 

Available everywhere in a complete range of sizes and pres- 
sures. Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


ROCKWELL-Nordstrom VALVES 


<i ROCKWELL® 


MANUFACTURING COMPANY 








gs 
AMON ainee 0: toes ceeh » 
Pekin LES aged se t a . 








HOW GOOD 
IS SECOND BEST? 


In the oil, gas or process industries, second best is not 
good enough. That’s why you see so many Rockweil- ROCKWELL-Nordstrom VALVES 
Nordstrom valves where only the best is acceptable for 
critical flow control. Their positive shut-off, easy opera- I Oc & 
cia - ‘ y A. 
tion and long-life economy just can’t be equaled. La R KWE LL 
Rockwell-Nordstrom is the world’s most complete line MANUFACTURING COMPANY 
of lubricated plug valves and plug valve accessories. 





Rockwell Manufacturing Company, Pittsburgh 8, Pa. 





“De Laval hermetic centrifuges absolutely eliminate 
process frothing, oxidation or emulsification.” 


D: LavaL Hermetic Centrifuges 
make possible the fast, continuous 
processing of liquids otherwise incom- 
patible with centrifugal action. With 
many of these liquids, processing be- 
comes for the first time both efficient 
and economical. 


It’s all a matter of pressure. By 
maintaining constant pressure (up to 
100 psi) from inlet to outlets, the 
liquids being processed are maintained 
in a closed system, never have a chance 
to foam, oxidize or emulsify. There is 
absolutely no contact with air so prod- 
uct purity is protected in a manner 
impossibie in other methods of clarifi- 
cation and separation. 


PRESSURE-SEALED 


The De Laval Hermetic Centrifuge is 
basically the same as the famous De 
Laval Disc-Type Constant-Efficiency 
Centrifuge. The important difference 
is the presence of the special De Laval 
long-life seals at inlet and outlets. They 
maintain positive pressure throughout 
the centrifuging process. 


The disc bowl is easily removed for 
cleaning when necessary, but it is pos- 
sible in many cases to clean the bowl 
in-place, This is accomplished simply 


Fred Wheelwright, De Laval Separator Co. 


by feeding water, a detergent solution 
or a solvent into the outlet and back 
flushing the discs and bowl walls. With 
this system, there is no need for stop- 
ping and dismantling the machine. 
Stainless steel discs are standard equip- 
ment on all Hermetics. 


ESSENTIAL OILS TO SOAPSTOCKS 


These are only two of the many di- 
verse materials now benefiting from 
centrifugal processing with the De 
Laval Hermetic. Any liquid that is vis- 
cous, inflammable or that must be kept 
free from contact with air may well be 
processed more efficiently and eco- 
nomically with a De Laval Hermetic. 
We have three different size conven- 
tional solid-bowl Hermetic machines 
which cover a wide range of applica- 
tions. And recently we’ve developed a 
Hermetic NOZZLE-TYPE centrifuge. 
It’s such a new development we’re not 
sure of all the processes where it may 
be applied, but it shows great promise 
in several fields. We'd welcom@ your 
inquiries. 

Operating as a separator, the Her- 
metic features a special back-pressure 
control valve on the light-liquid dis- 
charge permitting instant adjustments 
with absolute accuracy for change of 
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relative gravity of light and heavy 
phases without stopping the machine. 


NAME THE LIQUID 


If you’d care to send us your process 
data and samples of your material, 
we'll be glad to have our engineering 
staff run pilot plant studies and send 
you their objective recommendations. 
They’re guaranteed objective because 
we're the only company that makes 
Hermetic Centrifuges. If you'd like, 
your own technical staff can work with 
De Laval on these tests. No obligation, 
of course. 


Booklets S. A969 and S. A983 give 
further specifications and operating de- 
tails. Or to have one of the De Laval 
Sales Engineers call on you, just drop 
us a line on your letterhead. 


@ DE L AVA L 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, Calif. 
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In-Stock Service 


on Carpenter Stainless 
No. 20 and No. 20Cb 


forms, sizes and shapes 
for most corrosion problems 


@ Besides keeping our warehouses fully stocked with all forms of 
Carpenter Stainless No. 20 and 20Cb, we maintain fast, modern 
facilities to make up and speed your orders to you . . . no matter 
what your deadline. Our service teams are geared to handle your 
most urgent delivery needs. 

Available from stock in sheet, plate, pipe, tubing, strip, bars, wire 
and billets, Carpenter Stainless No. 20 and 20Cb are as easily fabri- 
cated as ordinary stainless steels. You get long-life control of 
sulphuric acid and other severe corrodents in a hurry when you 
order Stainless No. 20 and 20Cb. One installation of this Super- 
Stainless will outlast most other corrosion-resistant alloys... . 
economically. Contact our nearest office or authorized distributor 
(located in over 40 cities, coast to coast). Write on your company 
letterhead for technical bulletin 108A. The Carpenter Steel Com- 
pany, Alloy Tube Division, Union, N. J. 


your master key to cost-saving 
corrosion contro/ 


Stainless No. 20 & 20Cb 


Carpenter Stainless No. 20 bars, strip, wire and billets are available 
also from The Carpenter Steel Company, ‘Reading, Pa. 
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For that hard-to-handle liquid... 
consider the “115” Transmitter 


LEVER OR Lit 


ONLY 2 PA 
NTACT WIT 


| AND DEPEND 


TYPE 115 


Ideal as a liquid level transmitter 
for slurries, paper stock, and 
viscous or corrosive fluids 


WIZARO Ir 
Flange mounts direct to side of tank. Only the 

diaphragm and the diaphragm ring come in contact with 
the fluid. Diaphragm is Teflon impregnated glass cloth is c 
... fing can be stainless steel or some other corrosion nell 
resistant material of your choice. Pneumatic output of the fj} 
“115” is a 1 to 1 measure of the liquid head in the vessel. \= oe IC 
Frequently supplied with the popular Fisher Wizard II ig) Se Cage 
as the controller which makes a complete and compact i | b4 
assembly for liquid level control application. Also used 
as a transmitter for remote, level indicating, recording or 
controlling. Primarily for open tank service, the “115” is Fisher “115” with the Wizard Il as the 
used in pipe lines and vessels with pressures up to 75 psi. 
For complete information on the Fisher “115” write for controller on a liquid level control installation. 
Bulletin F-115. 





TH] 
Xe) 


c } 


FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 


CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania SINCE 1880 
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SAVE ON 
SPARE PARTS 
INVENTORY |! 





Just 3 groups of shafts, sleeves, 
bushings, glands, packing, ball 
bearings, bearing shell, end 
caps, closures and gaskets for 
Goulds Fig. 3405 and 3305 
pumps to fit 41 pump sizes, 


See how just 3 groups of parts fit 41 pump sizes! 


High degree of interchangeability of parts on Goulds Fig. 3405 
single-stage and Fig. 3305 two-stage Centrifugal Pumps helps 
you save four ways: 

1. You cut down your spare parts inventory. 

2. You can make changes in the field to meet new requirements. 
3, Off-the-shelf delivery of standardized parts. 

4. You can get lower initial cost, due to standardization of 
parts during manufacture. 

Just three shaft and rotating parts assemblies provide for 
41 sizes of these two popular pumps. You cut spare parts inven- 
tories up lo 91%, save the cost of unnecessary overstocking. 

Up to 82 pump combinations are possible—considering right- 
and left-hand rotation—and rotation can be changed in the 
field due to unique sleeve locking device (patented). Mounting 
dimensions and motor drive bedplates are standardized to 


114 


facilitate changing without the additional expense of drilling 
and tapping. 
And... you get all of this at low cost! Standard parts make 
manufacture less costly. Goulds passes on the savings to you. 
Find out how this maximum interchangeability can save you 
money by sending for Bulletins 721.6 and 722.6, or ask your 
nearest Goulds representative. 


GOULDS PUMPS, INC., Dept. CE-128, Seneca Falls, N. Y. 
PUMPS FOR INDUSTRY 
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Turn your 


pressure tube problems 


into savings 











Timken Company metallurgists can 
select the one steel analysis that gives 
you maximum tube life-per-dollar 








A lot of steels can solve the pressure, temperature and cor- 
rosion problem that your particular operation creates. But 
it takes skill to find the one and only steel analysis that gives 
you longest tube life for your dollar. 


Timken Company metallurgists have the special skill to 
save you money while solving your pressure tube problem. 
They’re recognized experts backed up by more than 25 
years of research and experience in high temperature steels. 
They’ve solved hundreds of industry’s toughest pressure 
problems the same way they’ll solve yours—economically. 





And they’ve got the steels at their fingertips. You can get 
Timken® seamless pressure tubes in sizes up to 11” O.D. x 
3%” wall—available in all stainless and alloy graces. 





One analysis of Timken fine alloy steel will meet your 
operating conditions best. And you can be sure it’s an accu- 
rate analysis because we make only electric furnace fine alloy 
steel and use rigid quality controls to give uniformity from 
heat to heat, order to order, tube to tube. 


Get in touch with Timken Company metallurgists next 
time you have a pressure problem. They'll solve it the only 
way they know—economically. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. Cable 
address: “TIMROSCO”, 


j= STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Record any 4 on1 chart! 


To give your operation “FOUR-IN-ONE” efficiency... 


The BAILEY Receiver Recorder-Controller! 


Records four variables 
on one chart, 


You can lower the cost of your equipment 
investment and increase the efficiency of 
your entire operation with the Bailey 
Receiver Recorder. 


HERE’S HOW 


The interchangeable components for the 
Recorder make it fast, inexpensive, and 
automatic to do up to four measuring jobs 
at the same time with either or both pneu- 
matic and electric systems. 


This Bailey unit continuously and simulta- 
neously records four variables on the same 


chart. And, they are in the same linear scale 
measurement. You have clear, easy-to-read 
records for continual analysis and control. 


Plug-in, pre-calibrated receivers can easily 
be adapted on-the-job to revised process re- 
quirements. The Bailey Receiver Recorder 
saves you money with a minimum instru- 
ment investment for process cycle expan- 
sion or alteration. Let your local Bailey 
engineer suggest applications to fit your 
operation. Or write for specific control sys- 
tems information for your entire plant 
operation. CPIO5-1 


Chemical and petroleum division 


BAILEY METER COMPANY 


1054 IVANHOE ROAD + 


CLEVELAND 10, OHIO 


in Canada—Baliey Meter Company Limited, Montreal 
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USE THESE 
YARWAY IMPULSE TRAPS 


FOR ALL OTHER STEAM TRAP NEEDS 


MALL - ea 
“4h ‘eS - Pig, 


«< 


@ Economy of operation on light loads 


Closer shut-off 
Quieter operation due to lever action 


@ Economy of Maintenance 


Replaceable valve-seat assembly 
One moving part 
Stainless steel construction 


*F impulse A COMPLETE LINE OF STEAM TRAPS, OPER 
ATING ON A PROVEN THERMODYNAMIC PRINCIPLE 


# ® 
tmp ZT OVER 1,250,000 ALREADY SOLD 


POWER PLANT AND 

MARINE SERVICE Yarway 
Impulse traps Integral Strainer 
have extra Traps fill 


1 
EXTRA HEAVY 
! 
large capacity the bill for 
! 
| 
! 
| 


CONDENSATE LOADS Series 40 


NORMAL NEEDS Famous 
Series 60 Im- 
pulse traps (pres- 
sures to 400 psi) 
and Series 120 

_ (pressures to 600 
psi) meet most 
> normal needs 


to handle large marine and 

volumes of high pres- 

condensate sure power 
plant jobs 
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Name Your Triplex Pumping Problem 
GAULIN has a Maintenance-Saving 
Answer 














Name Your Capacity 


There’s a Gaulin to handle your capacity 
from 50 GPH to 6,500 GPH. 


FOR VISCOUS, heavy-bodied 
products, the Gaulin Ball Valve 
(spring-loaded packing, inserted 
seats) provides excellent pumping 
efficiency and int 





FOR FLUID, non abrasive products 
the Gaulin Spring-Loaded Poppet 
Valve provides low initia! cost and 
low maintenance. 


Name Your Pressure 


Gaulins are designed for pressure ranges 
— 500 to 12,000 psi. 








Name Your Product 


Only Gaulin designs a specific cylinder 
to handle every product efficiently, eco- 
nomically. Note some of our designs 
shown and described at the left. 


FOR SLIGHTLY ABRASIVE, vis- PGR SUOHTLY Reaee w- 





cous products, the Gaulin Ball Valve 
(adjusting screw packing, inserted 
seats) keeps maintenance costs 
down, 


FOR VERY ABRASIVE products, 
the Gaulin Ball Valve (with adjusting 
screw packing, removable seats) 
provides the ultimate in low cost 
maintenance. 


cous products, where maintenance 
must be accomplished in minutes, the 
Gaulin Ball Valve with removable 
seats (spring-loaded packing) cuts 
maintenance time to the bone. 


Horizontal 


Design 








Stainless Steel 


Construction 


For Transfer, Metering, Spray Drying 


A Gaulin Triplex Pump is a rugged, heavy-duty machine 
built to minimize operating, inspection, and mainten- 
ance costs. Compact. Simple. Dependable. Its horizon- 
tal design positively separates your product from 
the crankcase .. . and makes every part easy to get at. 
Just lift two plates and a Gaulin drive and plunger 
assembly is convenient for inspection or repair. 

A Gaulin Cylinder may be disassembled in a matter of 
minutes, cuts maintenance time to the bone! 





the 


Vibrationless. A Gaulin is practically free of vibration. 
Corrosion-proof. All product contacting parts are stain- 
less steel. Ceramic plungers or other materials are 
available for special applications. 

Rugged Dependability. Thousands of installations with 
well-known companies prove a Gaulin provides un- 
usually long service at minimum cost. 

Write for new bulletin. Ask for No. P-55. 


MG/ 186-1 


PSE REARS LIke 


Manufacturing Company Inc., 71 Garden St., Everett 49, Mass. 
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the 
exact 
amount 
you need 


You get it instantly—from LINDE 


You have no worries whatever about an ample, dependable supply — Take advantage of Linpe’s 50 years of development 
of oxygen for your process when you buy oxygen from LINDE. Full _and service in the industrial gas field! Write, phone, 


responsibility for production, transportation, and storage at your °F wire Dept. CG-123, Linpe Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New 


plant is assumed by LinbE. York 17, N. Y. Offices in other principal cities. In 
Tonnage oxygen. Large amounts of liquid or gaseous oxygencan Canada: Linde Company, Division of Union Carbide 
be supplied from a full-scale oxygen production unit — built and Canada Limited. 


maintained by LinDE—directly to your plant. You pay only for When you need Oxygen—call LinvE! 
the oxygen you use, at a price guaranteed by LinDE, with no capi- 


tal investment on your part. 
For varying needs. A Driox oxygen storage unit provides a con- 


tinuous flow of liquid oxygen, or converts it automatically to gas. 2 / UNION 


Constant pressure is maintained, even while the unit is being 
replenished. Or you can get LINDE oxygen in a single flask, a fey. Vedsiie) = 
cylinder, or banks of cylinders. TRADE-MARK 


The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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IR&VE| rower switcnine centers 
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Three-cubicle automatic throwover system! The control circuitry is 
contained within the control box and powered through the 
potential transformer. It senses the failure of the preferred 
voltage source, automatically disconnects it, and then closes 
into the second, or emergency, source. A 3-position selector 
switch on the control panel allows override of automatic contro] 
by either manual-pneumatic actuation of the power switches 
with poppet valves located on the outside of each cubicle or by an 
emergency handle which actuates the switches through direct 
chain drives. Lights on the panel indicate control voltage 
availability, occurrence of throwover, and positions of switches. 














ae 
2) 
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SOURCE*1 FEEDER SOURCE* 2 








AUTOMATIC POWER CONTROL 


Simple, lower-cost automatic throwover for assured service continuity 
...now available with RalE’s Electro-Pneumatic Power Switching Centers 


For continuous industrial processes, where shutdowns due to 
loss of voltage are intolerable, an R&IE Power Switching 
Center with automatic throwover can serve you as an ever- 
vigilant switchman, ready to go into action whenever service 
continuity is endangered. Its operation, simple and straight- 
forward, consists of constantly monitoring load circuit 
voltage and, upon loss of it, automatically switching to a 
substitute source. Electrically controlled, with pneumatically 
actuated power switches, this system can provide you with 
dependable automatic power control at a cost significantly 
lower than comparable systems using motor or hydraulic 
actuation. Energy requirements of the pneumatic system are 
extremely low. 


The force used to actuate the HPL-C power switches is pro- 
vided by double-acting, heavy duty air motors. Pneumatic 
pressure is provided by a standard nitrogen cylinder or by 
dry compressed air from the plant system. One cylinder 
contains sufficient pressure for up to 500 complete operations. 
The pneumatic system, including nitrogen cylinder, air 
motors, and all controls, is mounted in a separate metal 


enclosed compartment. Provision is made for disengaging 
the air motor from the switch linkage to test the pneu- 
matic system. 


Power switching centers with automatic throwover can be 
supplied with any number of individually enclosed outgoing 
feeders up to 2000 amp. And additional feeders can be added 
—easily and economically—at any time. Each feeder can be 
controlled by a directly or remotely operated HPL-C power 
switch rated for safe closing into 3-phase faults of up to 
250,000 kva—up to 1,000,000 kva with current limiting fuses. 


Only one potential transformer is required in the load circuit 
for adequate sensing and power for the simple automatic 
throwover, manual return system shown. In addition to this 
and other automatic throwover systems, R&IE Power 
Switching Centers, in ratings from 4.8 through 14.4 kv, can 
be equipped with automatic controls for overload protection, 
operation from ground fault relaying equipment, or other 
special condition. For complete information, contact your 
nearest I-T-E sales office or write R&IE Equipment Division, 
Greensburg, Pa. In Canada: Eastern Power Devices Ltd., 
Port Credit, Ont. 


I-T-E CIRCUIT BREAKER COMPANY 
R&IE EQUIPMENT DIVISION * GREENSBURG, PA. 
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on a highly chlorinated new interme- 


diate...some phosphorus chemicais 


for igniting ... new booklet on benzoic 








New intermediate 

is 54.7% stable chlorine 
This is Het® Acid, also known as 
chlorendic acid. It is a versatile in- 
termediate which undergoes typical 
dibasic acid reaction. 

It’s 99.5% pure in the form of fine, 
white crystals. The stable, high chlo- 
rine content makes it exceptionally 
useful for imparting flame retard- 
ance to various derivatives. 

Forms salts with a variety of met- 
als. Both mono- and di- sodium salts 
are easily formed. 

Forms esters by the usual methods 
to produce dimethyl, diethyl, dipro- 
pyl, etc. Rate of esterification is quite 
rapid. 

Forms anhydride by dehydration 
at high temperatures. 

Forms amines and amides. 

Forms resins with glycols and oth- 
er polyols and with fatty oils to make 
flame-retardant oil-modified alkyds. 

These are just a few of Het Acid’s 
reactions which have commercial in- 
terest. For a cursory glance at the 
whole story send the coupon for 
technical data sheet or, if you’d like 
to go into this even deeper, send for 
our Bulletin 40. 


Some things have to burn 
Got a product you want to ignite in 
air—like a firecracker, or a match, 
or a fuse, or a signal flare? 

We make two different chemicals 
that wil] help get it started: red 
phosphorus and phosphorus sesqui- 


acid and sodium benzoate ...an ex- 


haustive chiorine manual 


sulfide. 

The red phosphorus is 99.4% pure 
and ignites in air at 200°C. The par- 
ticle size is 99% min through 100 
mesh. 

The phosphorus sesquisulfide is a 
lemon yellow compound compietely 
free of untrapped phosphorus. It ig- 
nites by friction. 90% goes through 
an 80 mesh screen. 80% goes through 
100 mesh. 

Technical data on both com- 
pounds offered in the coupon. 


New booklet on benzoic acid 
and sodium benzoate 
If you would like facts 
on these two chemical 
cousins in one compact 
little booklet, check the 
coupon for Bulletin 323. 
It’s chock full of use- 
ful data on both Hooker 
chemicals in both their 
U. S. P. and Technical Grades. 


and address. 


(] Het Acid, Bulletin 40 
(] Red Phosphorus 


delivery. 


(] Het Acid, Technical Data Sheet 


Free Chiorine manual 

If you’d like 76 pages of facts on 
chlorine, send the coupon for Bul- 
letin 125. 

There’s a lot of information on 
the chemical itself, including charts 
and graphs on its physical proper- 
ties. 

There’s lots more on how to han- 
dle chlorine safely. Descriptions of 
equipment and containers should 
make it easier to run a safe chlorine 
handling program. 

Finally, there is a listing of the 
advantages you enjoy as a user of 
Hooker chlorine. Dependable deliv- 
ery, in scrupulously clean contain- 
ers, is the important one. But there 
are many others. 


For more information check here and mail with your name, title, company, 


[) Phosphorus Sesquisulfide 
[] Bulletin 323 
(1) Chlorine Manual 


When requesting samples, please use business letterhead to help speed 


HOOKER CHEMICAL CORPORATION 


412 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 





Niagara Falls Philadelphia Tacoma 
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Sales Offices: Chicago Detroit los Angeles New York 
Worcester, Mass. 
In Canada:-Hooker Chemicals Limited, North Vancoyver, B.C. 











Pitot plant reactor shell 

after 2000 hours service. Note 
corrosion on stainless steel shell 
and flange, while titanium 

liner shows no corrosion effects. 
Right: Titanium dip-tube after 
2000 hours operation remains free 
of corrosion damage. 


In high-temperature nitric acid service... 
TITANIUM WINS TOUGH 2000-HOUR 
CORROSION TEST 


A large petrochemical company recently tested titanium versus 
other metals in high-temperature nitric acid service. 6% to 10% 
concentrations were handled in a pilot plant reactor at temperatures 
between 300° to 400°F. 

Above you see dramatic proof of titanium’s performance in this 
punishing service. After 2000 hours, the reactor’s titanium liner 
and dip-tube showed no corrosion effects, while the stainless steel 
shell and flanges were badly corroded. 

Further corrosion-rate tests were made by immersing test coupons 
of various metals in the reactor for 40 hours. Again, test results proved 
titanium’s outstanding corrosion resistance (see chart at right). 

Want more information? Write for bulletin on Corrosion Resistant 
Properties of Titanium. 
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CORROSION RATE TEST 
Conditions: 375° F, 300 psig, 
6% nitric acid 





Material 





Titanium 

347 stainless steel 
304 stainless steel 
310 stainless steel 
410 stainless steel 
309 stainless steel 
Nickel - Chrome Alloy 20,500 





POSSESSES HEEHHEESE SHEE EHO SEE ETESEHEOESE 


rans cist = ALLORY MS SHARON 


nical information. 


MALLORY-SHARON METALS CORPORATION + NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium © Special Metals 
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(Left, A) wide bucket “L’’ type wheel. (Right, B) regular type wheel for Coppus Steam Turbines 


Now...for low steam consumption — 


COPPUS TURBINES can be furnished 
with wide bucket ““L” type wheel 


Good news for steam turbine users 
where low steam consumption is im- 
portant! 

The Coppus Type “L’”’ Wheel is the 
answer to this problem. Larger turbine 
buckets are employed to make the most 
economical use of steam. 

In every respect the Coppus Turbine 
offers the top-quality features and ad- 
vantages that have made the Coppus 
line outstanding for efficiency and econ- 
omy. For example: 

e@ Turbines rated close to your exact hp 


requirements, from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 

e@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

e@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 
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Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars g0 
farther. Send for Bulletin 135 on 
Coppus Turbine. 


COPPUS 
ENGINEERING 
CORPORATION 
233 Park Avenue 
Worcester 2, Mass. 

Sales offices in 

THOMAS’ 

REGISTER 





New Invention Cuts Waste Disposal Costs 
By Two-Thirds in Chemical Processing Plants 


Industry Cost Averages 
May Be Lowered Soon 


If your plant is average, you’re 
probably spending between .55 
and .85 cents for every cubic yard 
of waste or trash moved to the 
disposal area . . . not including 
truck operation costs. 


A recent development, the 
DEMPSTER-DUMPMASTER 
self-loading packer, promises to 
cut direct disposal costs to a new 
industry low of .07 to .16 cents 
per cubic yard for volume pro- 
ducers. 


This new approach is an exten- 
sion of the widely-established 
DEMPSTER-DUMPSTER Sys- 
tem, in that it employs detach- 
able waste storage containers. 
However, instead of carrying 
each container to the disposal 
area for dumping, the new ma- 
chine empties many containers 
into its body, where the material 
is compacted to a fraction of its 
former volume. This permits per- 
trip payloads of 50 to 100 cubic 
yards of loose material, depend- 
ing on its characteristics. 


Multiple exposure photo shows 
dumping of 6 cu. yd. container. 


How it Operates 


The one-man Dumpmaster 
makes its rounds from container 
to container. Approaching, the 
driver engages lifting channels 
on the ccntainer’s sides with the 
clearance arms. From controls in 
the cab, or remote controls at the 
front bumper, the container is 
lifted and rotated, discharging 
waste into the packer body. The 
material is hydraulically com- 
pacted while enroute to the next 
location. Containers may also be 
handled from docks or below 
grade. The safety clearance arms 


124 


The newly developed DEMPSTER-DUMPMASTER is shown with the seven basic 
containers it serves. Being hoisted is a 6 cu. yd. model. On ground are 1, 2, 3, 
4 and 5 cu. yd. designs. Open container is used for hand-loading service. 


New “Tracking” Caster Developments 
Make Plant “Container Trains” | Practical 


To whip the high cost of mov- 
ing refuse outside, many plants 
are going to “container trains.” 
Using special casters and coupl- 
ers, eight to ten containers are 
towed by “plant mules” to inside 
generation points where an empty 
is dropped off and the full one is 
coupled on. Outside, the contain- 
ers are uncoupled and automati- 
cally emptied by the waiting 
DUMPMASTER. 


Diagram shows containers, in train, 
being hauled outside for emptying. 


* * * 
never pass the cab windows, 
eliminating possibility of driver 
injury. 


Many Designs Available 
Standard and special-purpose 


containers, ranging from one 
through six cubic yard capacity, 
with or without casters, are avail- 
able. The two cubic yard con- 
tainer above holds the equivalent 
of over 12 30-gallon trash cans. 


Cost-Finding Book Offered 


Write for the free 40-page 
book, “How to Cut Waste Dis- 
posal Costs,” offered by the man- 
ufacturer. It contains cost-finding 
formulas, solutions to problems, 
case histories, industry average 
costs, etc. Equipment demonstra- 
tions B gsc, 80 on = 

id. by Dempster Brothers, 


DEMPSTER BROTHERS 


KNOXVILLE, TENN., DEPT. CE-12 
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Continuous Atmospheric Rotary Dryer 


Continuous Solvent Stripper 
Continuous Gas Solids Reactor 
Continuous Vacuum Dryer 


Now, at one convenient 
location, you can test- 
dry your materials in 
a variety of 

equipment 


Serenity LOUISVILLE DRYER DIVISION 


te es, rs % rics et eo. 
x wre oe. fs * 2 


Continuous Fluidized Bed Dryer. 


sole 


rape igs ™ 
nes P 4 g eee 


' At General American’s East Chicago pilot plant, you can 


test the drying or reacting of your materials in the widest 
range of drying equipment ever assembled in one place. 

Louisville Dryer engineers will work with you—study 
your materials and needs, make recommendations for type 
of equipment, size and heating medium. You can check 
these recommendations for yourself through practical tests. 
Your Louisville Dryer is then engineered for most efficient 
and economical service—built specifically to meet 
your needs. 

To test the drying of your materials in all these different 
types of drying equipment, call in a Louisville Dryer 
engineer. There is no cost or obligation. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street, Chicago 90, Illinois 


Offices in principal cities 
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News from 
National Carbon Company 


Division of Union Carbide Corporation « 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 








Marketing Manager, 
Chemical Products 


W. W. PALMQUIST 


Mr. Palmquist was graduated from 
Yale University with a B.S. in Chemical 
Engineering. He has spent ten years 
preparing design proposals, developing 
new designs and improving existing de- 
signs of “Karbate” chemical processing 
equipment. Based on this extensive de- 
sign and development background, Bill 
was made Manager of Sales Promotion 
and Development for the Chemical 
Products Sales Department. 

For the past year, Bill has been 
Chemical Products Marketing Manager 
and is responsible for marketing the 
complete line of “National” carbon and 
graphite products and “Karbate” im- 
pervious graphite for the chemical 
processing and allied industries. 

He is a member of the American 
Institute of Chemical Engineers, the 
National Association of Corrosion En- 
gineers and the Electrochemical Society. 








NATIONAL CARBON FABRICATES 20-FT. 
LONG “KARBATE” TUBE HEAT EXCHANGER 


National Carbon Company was re- 
quested to replace a steel bundle in an 
existing all steel shell and tube heat 
exchanger. This presented a problem 
of 20-foot long tubes plus a two pass 
shell side arrangement. Photograph 
below illustrates the design of the 
““Karbate” baffle system used to repro- 
duce the two pass shell feature. The 
20 foot “Karbate” tube bundle was 
installed in the customer’s existing 
steel shell and is now in service. 








“KARBATE” CONDENSERS 
PROVIDE LONG, ECONOMIC LIFE 
IN CORROSIVE SERVICES 


wa 


A bank of 4 “Karbate” condensers in an organic chemical plant. 


10 to 15 Years of Trouble-Free Service 


Eleven shell and tube heat exchang- 
ers have proved the excellent cor- 
rosion resistance of “Karbate” im- 
pervious graphite material. These 
exchangers have provided ten to 
fifteen years of trouble-free operation 
in condensing a highly corrosive 


chlorinated hydrocarbon. 

Based on this performance record, 
additional “Karbate” shell and tube 
heat exchangers are planned for ex- 
pansion and renovation programs in 
this plant. 


““KARBATE”’ Condenser replaces Silver Condenser 


To overcome the silver condenser 
problems of high-cost, specialized 
fabrication and exacting maintenance 
procedures, a “Karbate” shell and 
tube condenser was installed by a 
major chemical company in an acetic 
anhydride condensing application. 











The unit is handling 80% acetic 
anhydride vapor at a temperature of 
100°C, 

The replacement “Karbate”’ im- 
pervious graphite unit has provided 
excellent heat transfer and examina- 
tion after 20 months of service show 
it to be as good as new. 


ATIONAL 


TRADE MARK 
UNION 
CARBIDE 


The terms “‘National’’, ‘‘Karbate’’, 
“N” and Shield Device and ‘‘Union 
Carbide’’ are registered trade marks 
of Union Carbide Corporation. 
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ASCO SOLENOID VALVES ARE ENGINEERED 
TO MISSILE GROUND SUPPORT REQUIREMENTS 


Tight Shut-Off at Pressures to 3000 PSI, 


Temperatures to Minus 350°F. 


ASCO now brings you a family of solenoid valves, specially 
designed for missile applications with tough environmental or 
operational requirements. Two, three and four way valves are 
available with standard, explosion-proof or watertight sole- 
noids; sizes range from %%” through 2'4”. Fluids handled in- 
clude air, liquid oxygen, helium and nitrogen (liquid and 
gaseous). Valves can be supplied with continuous duty coil 
windings for 24 volts D-C, and for any other commercial volt- 
ages required. All types are packless (hermetically sealed), 
providing tight shut-off, with no external leakage to atmosphere. 


Two Way Valves... normally open or normally closed, easily 
handle fluids at pressures to 3000 psi, temperatures to -350° F. 
Valves are stainless steel with teflon discs; most sizes are avail- 
able with AN connections (Main Illustration-Bulletin 8223X). 


a 


Three and Four Way Valves. . . are suitable for piloting 
cylinder operated valves. Three way valves are also utilized 
for controlling single acting cylinders, and diaphragms; four 
way valves are used for controlling double acting cylinders. 
Unique poppet type seats and discs assure tight seating at 
pressures to 750 psi, temperatures to -65° F. Valve shown below 
(Bulletin 8344X) is suitable for 4 way applications, or may be 
used for 3 way installations by plugging one cylinder connection. 
Proposals are submitted upon receipt 
of specifications—or an ASCO Engineer 
can help you in solving your ground 
support valving problems. 
For additional information on ASCO 
Solenoid Valves for Missiles, write for 
Publication V5056. 


Automatic Switch Co. 


52D Hanover Road, Florham Park, New Jersey * FRontier 7-4600 
AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES * ELECTROMAGNETIC CONTROL 








PRACTICE... 


PROCESS FLOWSHEET 


C. H. CHILTON 








LOADER charges fume to process. 


By adding alloy facilities 


Spent 
electrolyte 


Zinc oxide 


(190 gpl. H2SO,4) 
from cooling tower 


LEACH 
TANK 


BURT FILTER 


Zinc 
sulfate 
solution 








BURT FILTERS remove undissolved solids by pressure 
filtering through cloth fixed to inside of rotating drum. 


to its Corpus Christi zinc plant, 


Asarco lowers alloy costs 


and gains greater quality control. 


Integrated Zine Refinery Delivers Alloys, ‘Too 


Consolidation of zinc alloy op- 
erations with an electrolytic re- 
finery at Corpus Christi, Tex., 
marks American Smelting & Re- 
fining Co.’s latest move in a six- 
year-old program aimed at closer 
integration of zinc production 
activities. Abandoning’ several 
smaller alloy facilities scattered 


throughout the country, this latest 
step gives Asarco closer control 
over ailoy quality and has paved 
the way for price cuts on high- 
grade die-casting alloys. 
Previously, Asarco shipped elec- 
trolytic zinc slabs from Corpus 
Christi to the local alloying plants, 
where zinc was remelted and cast 


8 Unfold Flowsheet * 


with alloying metals. Now, at Cor- 
pus Christi the alloying metals are 
added to molten zinc tapped di- 
rectly from the melting furnace— 
saving one melting operation and 
consequently giving higher alloy 
purity. 

About 400,000 tons of zine die- 
casting alloys are utilized annu- 
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Wash water 


THICKENERS, 
solids from Burt filters for drying. 
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PRECIPITATION 
TANK 


Steam 


Germanium-carrying 
precipitate 


ally in the U.S., with the lion’s 
share going to the automobile in- 
dustry. Chrome-plated parts, such 
as grilles and door handles, have 
a zinc alloy base. Too, carburetor 
bodies are fabricated from zinc 
alloys because of their superior 
casting properties. 
> Profits From Byproducts — By 
setting up plants to treat second- 
ary products, Asarco is wringing 
more profit from the basic ores 
it feeds to its metals plants. 

First step in Asarco’s integra- 
tion program came in 1953 when 


Cu precipitate 
from sulfide plant 
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Cake containing 
Pb, Ag, Av, to 
lead smelter 





GAS-FIRED 


DRYER 


Zn dust, CuSO4, 
arsenious oxide 







PRECIPITATION 
TANK 


a second plant was erected at Cor- 
pus Christi adjacent to the orig- 
inal plant that uses zinc suifide 
ore concentrates as raw material. 
Second plant wins zinc from zinc 


oxide fume—a byproduct from 
company’s El Paso, Tex., lead 
smelter. Up to that time, Asarco 


sold the oxide fume to other zine 
producers. 

Capacity of the second plant was 
doubled in 1956 to handle addi- 
tional oxide fume from firm’s Chi- 
huahua, Mex., lead smelter. Since 
the oxide fume contains relatively 


FILTER PRESS 









Purified 
zine 
sulfate 
solution 
Precipitate 
carrying 
remaining 
impurities 
large amounts of germanium 


(which ruins electrolytic deposi- 
tion of zinc), oxide plant was made 
separate from sulfide plant to al- 
low for special precipitation steps. 
Except for the sulfide roasting 
step, however, basic flowsheet for 
the two plants is essentially the 
same. (Flowsheet above depicts 
only the oxide plant.) 

> Product Array—From two basic 
raw materials, zine sulfide concen- 
trates and zinc oxide fume, the 
Corpus Christi plant not only 
makes electrolytic zinc and alloys 
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CELLS win zinc from electrolyte; sheet Zn is stripped manually from cathodes. 





and bucket elevators carry fume 


to concrete storage bins. 


of related products: 5,500 tons 
mo. sulfurie acid (from SO, liber- 
ated in sulfide roasters), 120 tons 
mo. zine sulfate and 70,000 lb./mo. 


Front-end loaders 


fume to drying and grinding sec- 
tion: Rotary gas-fired dryer elimi- 


nates moisture and 


metallic cadmium. Recovered ger- 
manium is shipped to El Paso for 
further processing and eventual 
sale to germanium oxide refiners. 
Start With Oxide — Zinc 


charged to a ball mill in series 
with an air classification system. 
Ground oxide (100% through 100 
mesh) is discharged into two 500- 


ton steel storage bins. 


ZnO—remainder Pb, 


bottom-dump railroad cars and is 
discharged into hoppers beneath 


> Then Leach—Oxide is leached in 
spent electrolyte (190 gpl. H.SO,) 
from the electrolytic cells. There 








































Warm electrolyte 





FURNACE is ski 





leach tanks, each holding 2,000 












Leach pulp 
washed in a bank of Burt rotary 
pressure filters. 
trate is pumped to the purification 
section. Cake is washed from filter 
with water, and cake slurry is 
thickened, filtered and dried. Dry 
cake is shipped to El Paso for re- 
covery of silver, gold, copper and 
















> Eliminate Germanium—Two pre- 
cipitations remove dissolved im- 





three mechanically agitated 


purities from zine sulfate solution. 
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(8,800 tons/mo.) but also a host 
of related products: 5,500 tons/ 
mo. sulfuric acid (from SO, liber- 
ated in sulfide roasters), 120 tons 
mo. zine sulfate and 70,000 lb./mo. 
metallic cadmium. Recovered ger- 
manium is shipped to El Paso for 
further processing and eventual 
sale to germanium oxide refiners. 
> Start With Oxide— Zinc oxide 
fume (77% ZnO—remainder Pb, 
Cu, Si, Fe and CaO) arrives in 
hottom-dump railroad cars and is 
discharged into hoppers beneath 
railroad tracks. Belt conveyors 
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Electrolytic zinc 
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Warm electrolyte 


fume 


and bucket elevators carry 
to concrete storage bins. 
Front-end loaders transport 
fume to drying and grinding sec- 
tion: Rotary gas-fired dryer elimi- 
nates moisture and fume is 
charged to a ball mill in series 
with an air classification system. 
Ground oxide (100% through 100 
mesh) is discharged into two 500- 
ton steel storage bins. 
> Then Leach—Oxide is leached in 
spent electrolyte (190 gpl. H.SO,) 
from the electrolytic cells. There 
are three mechanically agitated 


sheet Zn is stripped manually from cathodes. 


MELTING 
FURNACE 


FURNACE is skimmed ¢ 





leach tanks, each holding 2,000 Most tro 
gal. manium 

Leach pulp is filtered and from 10 
washed in a bank of Burt rotary to insure 
pressure filters. Zine sulfate fil- position 
trate is pumped to the purification There 


section. Cake is washed from filter tation ta 


with water, and cake slurry is gal., fitte 
thickened, filtered and dried. Dry tators al 
cake is shipped to El Paso for re- copper ( 


covery of silver, gold, copper and 
lead values. 

> Eliminate Germanium—T wo pre- 
cipitations remove dissolved im- 
purities from zine sulfate solution. 


cation st 
zine dust 
180 F., 
germaniu 
tion with 


COOLING TOWERS drop tempera- 
ture of cycling electrolyte to 85 F. 


Zinc die-casting 


alloys 


Zinc slabs 


kimmed during melting of zinc cathode sheets. 


is. 
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ALLOY BARS (above) spew out of cooling section of casting ma- 
chine. Below, operator ladles molten zinc into slab molds. 


cooling towers. Total cell load is 
19,500 amp. at 600 v. d.c. 


and arsenious oxide leaves a solu- 
tion containing less than 0.5 mg. 


fost troublesome impurity is ger- 
nanium which must be reduced 


‘rom 10 ppm. to around 0.01 ppm. 
o insure smooth electrolytic de- 
osition of the zinc. 

There are four wooden precipi- 
ation tanks, each holding 50,000 
ral., fitted with mechanical agi- 
ators and steam coils. Metallic 
‘opper (a precipitate from purifi- 
‘ation step in sulfide plant) and 
‘ine dust are added to solution at 
80 F., precipitating most of the 
ermanium. A second precipita- 
ion with zine dust, copper sulfate 


total impurities per liter. 

> And Electrolyze—Cell room in 
the oxide plant contains 196 acid- 
brick-lined concrete electrolysis 
tanks. Each tank holds 29 silver- 
lead alloy anodes and 28 aluminum 
cathodes. Tanks are 9 ft. long and 
2.5 ft. deep. 

Circulating zinc electrolyte, con- 
taining 60-65 gpl. Zn and 190-200 
gpl. H.SO,, enters cells at about 
85 F. Electrolyte leaves cells at 
around 105 F. and is chilled in 


Zinc plates out on the cathodes. 
Every 16 hours an operator with- 
draws cathodes from the tanks 
and strips off the zine sheet 
(around 99.995% pure). Sheets are 
charged to a gas-fired reverber- 
atory melting furnace, and molten 
zinc is cast into 63-lb. slabs. 

A stream of molten zinc can be 
diverted to the alloying furnace, 
where alloying metals (4% Al, up 
to 2% Cu, 0.04% Mg) are added 
and melt is cast into bars. 
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Over the Tower Recirculating Pumps 
WILFLEY 


)Votiom 208. fos 


Here is one of the toughest pumping jobs in the manufacture of 
Sulphuric Acid. Actual cost records prove this Wilfley pump saves 
production dollars. Here again Wilfley is handling highly corrosive 


liquids efficiently and economically without leakage or undue ex- 


pense for pump maintenance. Wilfley’s continuous, trouble-free 


performance and longer pump !ife reduce operating costs in every 
installation. 
Wilfley Acid Pumps are available with pumping parts of the 


machinable alloys as well as plastic to meet all requirements. 
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Texas City Refining Inc. cuts valve replacement cost 500% plus 


"Craneloy 20” valves on sulphuric service 
outlast valves formerly used 6 to 1 


Handling sulphuric acid in varying con- 
centrations is tough service for any valve. 


At this Texas City, Texas, refinery, 
valves used on lines from sour water 
strippers never lasted more than 6 months. 
It was a case of “install today . . . replace 
tomorrow.” 


Three years ago, ‘““Craneloy 20” gates 
were selected for this service. These high- 
nickel, high-chromium stainless valves, 
with rotating split-wedge disc seating, 


have given trouble-free service ever since. 
No leakage, no galling or seizing; and 
always operating smoothly. 


To date, ‘““Craneloy 20” valves have 
outlasted the other make valves 6 to 1— 
better than a 500% saving in replace- 
ment and maintenance cost. 


If you’re having trouble with valves 
on sulphuric acid or similar corrosive 
fluids, your Crane Representative has all 
the information onthe “Craneloy 20” line. 


Bring yourself up to date 
on corrosion-resistant alloy 
valves. Send for this Crane 
Circular AD-2080 today. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING e 


KITCHENS °@ 


HEATING e 


AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill.. Branches and Wholesalers Serving All Areas 
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rock for a 

plication. bez 

As shown by the chart, a. 

of Raymond Roller Mills t 

hour, or in excess of 16,000,000 tons Caney: based on 350 
2-shift a day operation. 


This phenomenal endorsement by industry is mainly due 
to the following advantages which add up to record econo- 
mies year after year. 


INSTALLED CAPACITY IN TONS PER HOUR 


. Lowest initial cost, power cost, and overall operating 
costs. 

2. Dependable, long service life, backed by over 70 years’ 
experience. 

3. Ability to handle all known deposits with a wide range 
of capacities available. 

. Automatic, dust-free operation with a very minimum 
of attention. 

. Optimum particle size distribution and ease of fine- 
ness control. 

. Ability to dry, grind, separate and convey in one sim- 
ple operation. 

. Minimum space requirements and flexibility to meet 
plant layout. 

. Low maintenance. 

. Active research and development over the years by 
Raymond to further improve grinding efficiency. 

. Competent engineering and operating service, hen 0 

x © “> ooo - “> 
With a problem in this or a sim- = = % = = s 2 2 2 2 8 


ilar field, check the facts and YEARLY GROWTH OF RAYMOND ROLLER MILLS 


compare. When put to test, Ray- 


mond proves best. PULVERIZING PHOSP HATE ROCK 


COMBUSYVION E JEERING, INC. 


ie OFFICES IN 


1311 North Branch St. 
CHICAGO 22, ILLINOIS PRINCIPAL CITIES 


Combustion Engineering-Superheater Ltd., Montreal, Canada 
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One-stop service for zine refining and alloying 


Flowsheet at American Smelting & Refining Co.’s Corpus 
Christi plant was recently revamped to turn out zinc die- 
casting alloys as well as electrolytic zinc. 


Materials of construction—18th biennial report. . . 137-176 


Practical, useful information on what metals to use in 
high-temperature chemical and petroleum process equip- 
ment; how to avoid costly application errors. (p. 137) 


Check the new listing of major manufacturers of materials 
of construction. This timely reference shows who-makes- 
what and gives product applications. (p. 148) 


Inventory of literature keeps you abreast of the fast-moving 
materials of construction field. Use the checklist with our 
Reader Service Card for prompt action. (p. 171) 


How deep is the ocean; how high is the sky 


Flare stacks should be high enough to prevent pollution 
should the flame fail. But how high is high enough? This 


article gives you a safe basis for your design. 


Clip, file and use our latest CE cost file. . . 
If you need a quick estimate of the cost of fixed tube sheet 
heat exchangers or U-tube kettle reboilers, you'll have 
the data at your fingertips from these cost graphs. 


Now you can beat the interviewer at his own game... . 


When you make that next important change in your career, 
it will be you vs. the employment interviewer. Here’s 
inside information on how to play the interview—and win. 


Knock out your dust collector maintenance headaches. 188 


Troubleshooting is like a detective searching for clues. It 
takes both imagination and common sense, but your divi- 
dend is increased collector efficiency. 











. width and length tolerances + 1/32” 


oe o = y “ 4 s StS ra 
This special Ryerson saw assures square, parallel cuts and smooth edges on stainless plate .. 


The plus you get when it's stainless from Ryerson 


WIDEST SELECTION—No other source comes close 
to offering a comparable range of stainless types, 
shapes and sizes—so you can always get exactly 
what you need. 
UNIQUE SERVICE—Big-capacity abrasive saw as- 
sures the ultimate in cutting accuracy . . . and shear- 
ing, hack-sawing and flame-cutting facilities also 
meet exacting requirements. 
EXPERT TECHNICAL HELP— Ryerson specialists are 
always ready to work with you on any problem of 
stainless selection and fabrication. 

No wonder more people buy stainless from Ryerson 


than from anybody else. 
Machine-cut stainless rings and discs from Ryerson are finished 
parts to your specifications, priced below your own costs. 


RYERSON STEEL 


Member of the «QQ» Stee! Family 


Principal Products: Carbon, alloy and stainless steel,—tubing, bars, structurals, plates, sheets, —aluminum, industrial plastics, metalworking machinery, etc. 
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. ¢ PHILADELPHIA * CHARLOTTE * CINCINNATI * CLEVELAND 
DETROIT « PITTSBURGH « BUFFALO « INDIANAPOLIS * CHICAGO « MILWAUKEE « ST. LOUIS « LOS ANGELES * SAN FRANCISCO « SPOKANE ¢ SEATTLE 
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High-Temperature Metals 


Principles of selection, alloys available, high-temperature 


behavior, by E. Skinner, International Nickel Co., New York 


More and more chemical and petroleum 
operations involve high temperatures. The 
trend is definitely towards greater yields, 
shorter reaction times and improved effi- 
ciencies. In many cases these results are 
impossible without the stimulus of high 
process temperatures. 

But such temperatures place a heavy bur- 
den on materials of construction. The metals 
group is no exception. 

Proper metal selection is vitally impor- 
tant. Penalties for serious misapplication 
are curtailed production, lengthy shut- 
downs, frequent maintenance and possible 
loss of capital outlay. 

Fortunately the growth of high-temper- 
ature technology has led to accumulation of 


a large amount of experience and back- 
ground regarding basic principles of metal 
alloy selection. This information can be 
very helpful in avoiding costly errors if 
you use it to predict how a metal will act 
in high-temperature service. 

We are now going to discuss some of 
these principles, list metals of interest and 
take up metal behavior at elevated temper- 
atures. For our purposes “high tempera- 
ture” includes the range 400-2,000 F., with 
emphasis on the upper limit. 


Maximum Trouble-Free Hours 


Successful application of metals in high- 
temperature service greatly depends on ap- 
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Pe: 


preciation of one point: Performance depends on prop- 
erties inherent in the alloy composition and on use 
conditions. With an understanding of this point, there 
is a far better chance to achieve the objective: an alloy 
giving the maximum number of trouble-free operating 
hours per dollar invested. 

In approaching the problem of high-temperature 
material selection, there are important factors to 
recognize. In one group, are what may be loosely de- 
fined as economic factors. Here we encounter such 
terms as availability, base cost of the metal, and cost 
of fabricating, machining, or otherwise converting the 
raw material into the desired useful form. 


Table I—For High-Temperature Process Service: 
Important Commercial Alloys 





PY? 


Fe 





Ferritic Steels 
Carbon steel.......... bal. 

2% chrome bal. 
Type: 502 ; bal. 

410 ¥ bal. 

430... tae bal. 

446... eesalG bal. 





Austenitic Steels 
bal. 


Nickel-Base Alloys 
Nickel. . . 
Incoloy . 
Hastelloy B. 
Hastelloy C 





Hastelloy X.. 
Multimet 





Cast Irons 
Ductile iron. . . 
Ni-Resist, D-2. 
Ni-Resist, D-4. 





Cast Stainless (ACI Types) 





Super Alloys 
Inconel X.. Ti, Al, Cb 
A 286... be Mo, Ti 
GND Bei us tee. Ww 














Among these economic factors, availability (or 
rather, lack of availability) may present a very real 
and serious problem. The alloy may be normally scarce 
or, unavailable in a desired form. For example, you 
might wish small light-wall seamless tubing, or per- 
haps fine wire, of a composition impractical or uneco- 
nomical for a mill to produce in wrought form. Or, 
conversely, the alloy desired might, for basic metal- 
lurgical reasons, be impossible to supply as a casting. 

As for base costs, materials giving satisfactory per- 
formance within a broad horizon of temperatures, may 
range in base cost from plain carbon steel up to some 
of the special difficultly-made alloys, highly com- 
pounded with expensive elements, or even to the 
precious metals. 


Engineering Factors for Metal Selection 


In a second group are the specific engineering factors 
of heat-resistant materials, with which we are espe- 
cially concerned. Table I lists a number of common 
wrought and cast alloys used at high temperature. 
Note: this listing covers a wide spectrum of composi- 
tion from mild steel and low-alloy cast iron, through 
the low-alloy steels, stainless steels, chromium-ferritic 
and the chromium-nickel austenitic types, to nickel 
base heat-resistant alloys and ultimately pure nickel. 

In some cases there are minor additions of elements 
such as titanium, columbium, molybdenum, and silicon 
for the special benefits these constituents contribute. 
In addition, there are alloys of nickel-molybdenum, 
nickel-copper, as well as cobalt-base alloys that find 
special application. 

It’s clear there is a broad variation in properties in 
the variety of alloy compositions shown in Table I. 
For clarity let’s subdivide these into physical, mechan- 
ical or chemical properties. 


Physical Properties Are Vital 


Physical properties are those basic to and inherent 
in individual alloy compositions and are more or less 
insensitive to processing variables. They include char- 
acteristics such as: crystal structure, density, thermal 
conductivity, electrical resistivity, thermal expan- 
sivity, structural stability, melting range and vapor 
pressure. 

Thermal] conductivity is a property of some impor- 
tance. Pure metals have the highest conductivity. 
Thermal conductivity is reduced but still fair in the 
low-alloy steels and cast irons. However, with chro- 
mium and chromium-nickel stainless steels where suffi- 
cient alloy content is present for strength or oxidation 
resistance, thermal conductivity falls to a low value 
and is relatively insensitive to large differences in base 
composition. 

Of usually greater relative importance in this group 
of properties is expansivity (Fig. 1). 

A surprisingly large number of metal failures at 
elevated temperatures are the result of excessive ther- 
mal stresses originating from constraint of the metal 
during heating or cooling. Such constraint in the case 
of hindered contraction can cause rupturing. 

Another type of thermal stress results from temper- 
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ature differences, either between two points on a com- 
mon surface of the metal (a hot spot on a baffle) or 
between two opposing metal surfaces (the hot outside 
and cold inside of a fired vessel). Thermal stresses may 
easily build up to such a high level that fairly rapid 
dissipation occurs by plastic flow or creep. On cooling 
these stresses are reversed. Under such conditions, if 
the temperature is cycled as in a batch operation, re- 
peated plastic yielding and stress reversal may even- 
tually lead to cracking and failure by thermal fatigue. 


Most Important: Structural Stability 


Perhaps the most important physical property is 
alloy structural stability. This means freedom from 
formation of new phases or drastic re-arrangement of 
those originally present within the metal structure as 
a result of thermal experience. Such changes may 
have a detrimental effect upon strength or corrosion 
resistance, or both. 

Structural instability may manifest itself in the 
well-known sensitivity to intergranular corrosion. 
Certain stainless steels as a result of grain boundary 
precipitation of carbide phases become depleted in 
chromium and lose their corrosion resistance. 

Other iron-base heat resistant alloys may become 
embrittled by formation of the sigma phase after 
lengthy periods of heating within a critical tempera- 
ture range.’ Similarly, carbon and carbon-molybdenum 
steel, especially in weld adjacent areas may become 
brittle by the formation of graphite after prolonged 
heating.’ Fortunately, for each of these examples of 
structural instability specific remedies are available: 
an extra low-carbon content or stabilization with ti- 
tanium or columbium in the case of sensitized stainless; 
increased carbon, nitrogen or nickel content to prevent 
the formation of sigma; and a small addition of 
chromium, about 1%, to prevent graphitization. 


Mechanical Properties Aid Proper Choice 


A second group of properties, of very wide interest, 
are those involving creep, rupture and short-time 
strengths, various forms of ductility, as well as re- 
sistance to impact and fatigue stresses. All these are 
grouped, under mechanical properties. 

One commonly used criteria of high temperature 
load-carrying ability is creep strength. This relates 
the initially applied stress to the rate of plastic flow 
or elongation of the metal and is usually determined at 
constant temperature. Since creep is a rate process 
influenced by stress, temperature, and time, its defini- 
tion in engineering terms associates a stress at a tem- 
perature that results in more or less constant and spe- 
cific rates of «xtension. Generally, these rates are 1% 
in 10,000 hr. or 1% in 100,000 hr. Such data are re- 
ported more properly as 0.1% and 0.01% per 1,000 hr. 
respectively, to avoid the frequently erroneous implica- 
tion that the rate may be constant for the full duration. 


Creep Strength Influenced by Composition 


From Fig. 2, which shows a strength comparison 
of a number of alloys as a function of temperature, it 
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How Temperature Affects Metal Expansion 
g— Temperature range from 68F. 
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is apparent that creep strength is considerably influ- 
enced by alloy composition. Ferritic alloys are weaker 
than austenitic compositions, but in both groups the 
chief benefit is contributed not by chromium but by 
molybdenum, as typified by 24 Cr and Types 502 and 
816. Austenitic castings are significantly stronger at 
high temperatures than their wrought counterparts. 
This is not surprising considering that this class of 
materials is not intended to have a high degree of hot 
workability. Improvements possible by judicious alloy- 
ing are reflected in considerably higher creep strengths 
of wrought age-hardenable nickel-base Inconel X, 
cobalt-base Stellite 25, and iron-base A286. 


Stress Rupture Data Important for Vessels 


Creep strength associates initial stress with rate of 
extension and thus may be of prime importance, for 
example, in maintaining a definite clearance for a ro- 
tating part, such as turbine blades. But, it gives no in- 
dication of the relation between stress and time to 
produce rupture, which is of greater interest to the 
designer of stationary equipment such as vessels and 
furnaces. 

Stress-rupture tests provide this type of data. They 
are of great value for the.major proportion of high- 
temperature metal applications. Such stress data sup- 
ply the designer with a base line of stress above which 
premature failure is certain to result, but also gives 
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information on the amount of elongation the metal 
will sustain over a long period of time before failure 
ultimately occurs. This latter aspect of residual ductil- 
ity at failure is important in many applications, espe- 
cially in hot high-pressure equipment—where it is 
gratifying to know the constructional material will 
bulge or give some other forewarning of failure. 


Molybdenum Important Strengthener 


Values reported in the literature for stress to pro- 
duce rupture in 10,000 hr. are shown for comparison in 
Fig. 3. Again, molybdenum is the most effective com- 
mon strengthener among both ferritic (24 Cr and 502) 
and austenitic compositions (Type 316). Castings are 
stronger than forged alloys in rupture as in the case 
of creep. 

Cast irons, both plain and highly alloyed, when 
treated to obtain graphite in a nodular rather than 
flake form have usefully high rupture-strengths and 
ductilities among iron-base alloys. 

Note that as temperatures increase, first the rela- 
tively low alloy steels, then the more highly alloyed 
stainless grades become less attractive. This is not 
because of strength, which is low for nearly all alloys, 
but because of the destructive action of the environ- 
ment, namely oxidation and scaling. For each alloy 
there is a temperature limit where strength and other 
mechanical properties become of secondary importance 
compared to resistance to attack by the surroundings. 
If sufficient chromium is present, this temperature 


Creep: Important High-Temp. Property 
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limit may be extended in iron-base and nickel-base 
alloys to temperatures in the vicinity of 2,000 F. and 
above. 


Chemical Properties Outweigh Physical 


Temperatures of a high order lead inevitably to the 
third and perhaps most important phase of this dis- 
cussion of metals for high-temperature chemical proc- 
essing. Namely, consideration of chemical properties 
in terms of a particular alloy’s ability to resist de- 
struction by any of a number of hot environments. 
This facet of high-temperature corrosion resistance 
considerably outweighs any advantages of higher 
strength in a less resistant alloy. 

Of the various forms of high-temperature corrosion 
likely to be encountered in chemical processing, attack 
by gaseous environments is by far the most common. 
In this group oxidation or scaling has received the 
greatest amount of attention. 


How to Combat Oxidation and Scaling 


Any metal or alloy exposed at high temperatures to 
air or to combustion products of hydrocarbon fuels, 
to steam or to many other compound gases containing 
oxygen may be susceptible to a corrosion process that 
converts the surface material to an oxide, All common 
heat-resisting alloys not only form oxides, but do so 
rapidly on initial exposure to an oxidizing environ- 
ment. Whether resistance to continued rapid oxidation 
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is exhibited for longer exposures depends upon whether _— Silicon Reduces Corrosion of Steel 
the oxide provides an effective barrier separating the ¢- Relative oxidation rate at |,250F., % 
gas and unde~lying metal. If this desirable condition 100 
results, it is theoretically possible for the corrosion 
process to be slowed down to a very low rate. 

Chemical nature of the oxide is of some importance 90 \ 








in influencing this process, but physical characteristics, 
such as adherence, expansivity, specific volume, and 
elasticity, are of greater practical moment. 

Laboratory studies show, with many alloys, the 
oxide may offer good protection when of limited thick- 70 
ness, but as the thickness increases with time, there is 
usually a tendency for fissuring or cracking. A break in 
the film exposes fresh metal and permits the process to 60 
take place at the initial high rate. 

Transverse film cracking, combined with lateral 50 
splits or fissures at the scale-metal interface, results in 
detachment and loss of a fragment of oxide and repre- 
sents scaling in the common sense. Clearly this proc- 40 
ess is a serious matter, since it represents a loss in Pa 
section. If it occurs on a load-carrying or pressure- 0.5% Mo steel 
retaining member, it is inevitable that continual wast- 30 : compored to.. 
age leads to failure. 


20 
Chromium Gives Tight Film \ | 


Mild steel, the universal construction material 
ageinst which all alloys must be compared on a cost/ 
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,0.5~-1% Si 
performance basis, is seldom used above 950-1,000 F. NX OF il ri 





because of excessive scaling rates. ee oe ee 

Higher temperatures require chromium, which dif- Wt. percent Cr in steel 
fuses rapidly and accumulates at the surface of the 
steel, providing a tightly adherent oxide film that ma- 
terially retards the oxidation process. Amount of 
chromium required to supply practical scaling protec- 
tion increases with temperature. 

Extensive laboratory studies, confirmed by practical 
experience, indicate some degree of improvement over 
base steel can be noted at the 2-3% chromium level. ; i : 
The increase is more impressive for the widely used How Cr and Al Reduce Steel Oxidation Fig.5 
4-6% chromium analysis, Type 502, which is con- w Relative oxidation rate compared to steel, % 
sidered an acceptable material for 1,150-1,175 F. serv- 100 7 
ice. Progressive increases in chromium to 9 and 12% \ 
boosts the temperature limit to 1,300-1,400 F., while 90F \ 
with 14-18% chromium, a recommended limit is 1,400- \ \ 
1,500 F., and at 27% chromium, the limit is extended 80 
to 2,000 F. \ ‘ 











Oxidation in 


70 x air at |,470F. 





Also Consider Silicon and Aluminum 








60 

Another element useful in imparting oxidation re- ' 
sistance to steel (complementing the beneficial effects 50 : 
of chromium) is silicon. In the lower chromium ranges, - Cr (in presence 
silicon in amounts of about 0.75-2% is more effective 49 of 0.8% Si 
than chromium on a weight-percent basis. The influ- 
ence of 1% silicon in improving the oxidation rate of 30 
steels having variable chromium contents is shown ae | bite : 
in Fig. 4.° oe 

Aluminum also tends to improve resistance of iron 
to oxidation as well as to sulfidation. But it cannot be 
used as an alloying element to substitute for chromium 
because the amount required interferes both with 
workability and high-temperature strength properties 4 
of steel. A comparison of the effect: of aluminum and Wt. percent Al or Cr in steel 
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chromium on oxidation rates of steel is given in Fig. 5.* 

While aluminum as an alloying element is impracti- 
cal, development of high-aluminum surface layers by 
various methods, including spraying, cementation, 
dipping, is a feasible means of improving heat re- 
sistance of low-alloy steels. 

The well-known austenitic stainless steels contain- 
ing 15-25% chromium and upwards of 8% nickel, in 
addition to their useful corrosion resisting properties 
at normal temperatures, feature excellent oxidation 
behavior. 

As in the chromium steels, degree of resistance 
depends on chromium content, but experience has been 
that the benefit from a given level of chromium is 
greater as the nickel content increases. This is espe- 
cially so in cases involving exposure to very high tem- 
peratures or to cyclic heating and cooling. 

Under cyclic conditions of heating, lower-nickel 
stainless steels may show a tendency toward oxide 
flaking. This is due to the effect of larger stresses at 
the oxide-metal interface—larger than commonly 
found in higher nickel compositions which have com- 
paratively lower expansivities, 


Recommended Temperature Ranges 


The temperature limits recommended‘ for constant 
conditions if excessive scaling is to be avoided range 
from 1,650 F. for the 18 chromium/8 nickel types up to 
2,000 F. for the 25 chromium/12 nickel and 25 chrom- 
ium/20 nickel, and for the higher nickel alloys such 
as 15 chromium/35 nickel, Incoloy (21 chromium/34 
nickel), and Inconel (15 chromium/78 nickel). On the 
other hand, these temperature limits would be modified 
downward, perhaps by as much as 100 F. and more in 
the case of high-iron alloys, if cyclic heating and cool- 
ing were being considered. 

Where unexpected failures of furnace tubes and 
other fired components have occurred, these are often 
the result of an upset in operating conditions, usually 
permitting over-temperature excursions, rather than a 
deficiency in the alloy itself. This assumes, of course, 
the proper material had been installed originally and 
due allowances made for extra heat resistance as a 
factor of safety. 

There are other cases where failure of some stain- 
less steel equipment has been caused by conditions 
other than high-temperature service, such as stress- 
corrosion cracking from chloride-containing conden- 
sates during down time. In either case, when the 
circumstances surrounding failure are fully under- 
stood, there is no justification to condemn the alloy for 
poor performance under non-design conditions. 


Metals to Use in Hydrogen Atmosphere 


Hydrogen-containing atmospheres are common in 
chemical and petrochemical processing. At elevated 
temperatures, especially at high pressures, they can 
have any of several important effects requiring care in 
selection of constructional materials. 

One form of trouble: while the gas in atomic form 
diffuses readily through a piece of steel, it tends to 
accumulate in molecular form at seams, stringers, rifts 
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and other faults within the metal. This produces high 
local pressures that can result either in blistering or 
in extreme cases, actual rupture, Such behavior is re- 
lated to the dirtiness of the metal. Metallurgical prod- 
ucts which inherently have this fault—for example 
rimmed steel—are to be avoided where hydrogen is 
handled.° 

Another type of distress which certain low-alloy 
steels can suffer is the reaction of the inward diffusing 
hydrogen with iron carbide. This forms methane—a 
gas insolukle in the metal and again capable of very 
high and even disruptive pressures. Solution to this 
problem: have the carbon firmly fixed as a stable car- 
bide not readily reduced by hot hydrogen. Alloying 
additions such as chromium, tungsten, vanadium, ti- 
tanium and columbium are effective in this respect. 
Austenitic stainless steels by virtue of their high 
chromium contents are usefully hydrogen resistant. 
But, a tendency toward intergranular embrittlement 
at about 1,200 F. indicates stabilized grades of 18/8 
are preferred over unstabilized. 


Use This Guide 


One of the best guides as to amount of alloying re- 
quired for resistance to hydrogen attack at different 
temperatures and pressures is one compiled by Nelson’ 
from a large number of well documented cases of suc- 
cess and failure. This curve has been revised peri- 
odically until in its present form (Fig. 6) it can be 
used by design engineers with considerable confidence. 


What About Nitrogen Attack? 


Atmospheres containing nitrogen and gaseous nitro- 
gen compounds require a certain amount of caution in 
choosing alloys. 

Ammonia, the most important gas, when freshly dis- 
sociated into nitrogen atoms can cause severe nitrid- 
ing, even at the relatively low temperature of 932 F., 
as shown in the corrosion data’ of Table II. 

Penetrating nitrogen atoms react with chromium, 
iron, aluminum, titanium and other alloying ingredi- 
ents forming hard, brittle nitride phases that, because 
of the volume change accompanying their formation, 
frequently lead to a cracked and blistered surface. 
High-nickel alloys because of their reluctance to form 
nitrides, are preferred materials in handling ammonia 
and its dissociation products, There are cases where 
nickel electrodeposited on low-alloy steels is said to 
have imparted useful resistance in ammonia converter 
components. 


Molecular Nitrogen Is Stable 


When nitrogen is in molecular form, the gas is fairly 
stable and has little tendency to dissociate at the metal 
surface. The tendency for attack to occur in molecular 
nitrogen is increased at high temperatures (on the 
order of 1,600-2,000 F.) and occasionally furnace parts 
or stress rupture specimens exposed to air for very 
long periods show evidence of some nitriding, although 
not usually sufficient to cause failure. In fact, nitride 
formation (as well as internal oxidation) during stress 
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rupture testing of heat resistant alloys in air has been 
found responsible for substantial strengthening.® 

In the case of heat-resisting alloys, simultaneous 
oxidation of the surface results in a tenacious oxide 
film which behaves as a barrier and reduces the extent 
of nitriding (Table II). Because of this, oxides of 
nitrogen, such as those resulting from the dissociation 
of nitric acid,’ appear to have no serious effects on 
heat-resisting alloys beyond normal oxidation. 


Carburization: Not True Corrosion? 


Another type of high-temperature reaction that can 
influence performance of heat-resisting alloys is car- 
burization, a process which involves absorption of car- 
bon by the metal as a consequence of heating in a 
carbonaceous atmosphere. This is not true corrosion 
in the usual sense that metal loss occurs; nevertheless, 
it may have profound influence upon the properties of 
heat-resisting alloys. It deserves consideration in the 
selection of chemical and petrochemical materials. 

The initia] stage of carburization involves adsorp- 
tion of carbon—mainly from a gas, occasionally from 
a liquid, and only rarely from a solid—upon the metal 
surface. If the temperature is high enough, carbon 
diffuses into the alloy and causes precipitation of stable 
carbides of chromium and, to a lesser extent, iron. 

Nickel forms a carbide of only limited thermal sta- 
bility and the principal result of carburization is to 
remove chromium from solid solution, Formation of 
hard and brittle carbide phases within the structure 
has the general effect of raising the hot strength of the 
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alloy and at the same time causing a great reduction in 
ductility. 

Embrittling effect of carburization is usually most 
severe when conditions have been favorable to the 
formation vf a nearly continuous network of carbides 
in the grain boundaries. It’s least severe when tem- 
perature fluctuations promote coalescence of the car- 
bide phase. 

Carbon absorption may also have an effect upon 
metal chemical properties, depending on the degree to 
which the original chromium content is immobilized. 
Behavior of an alloy in resisting sulfur attack or oxi- 
dation—both of which are specific to chromium con- 
tent—can be adversely affected by carburization. 


Carbon Combines With Ti, Cd 


In addition to reacting with chromium, the inward 
diffusing carbon, of course, combines with titanium 
and columbium, the carbide stabilizing elements em- 
ployed in stainless steels. Carbide stabilization, or the 
use of extra low-carbon grades, is not necessary to 
insure high-temperature corrosion resistance, since 
the well-known chromium carbide precipitation at the 
grain boundaries, is only of importance under condi- 
tions favoring the existence of an electrolyte. How- 
ever, these conditions are encountered during shut- 
down periods. Corrosive condensates may be present in 
contact with a stainless steel sensitized by the precipi- 
tation of carbon during cooling from operating tem- 
peratures. While the usual means of combatting this 
type of attack is to use either extra low-carbon alloys 
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Table li—How Ni-Cr-Fe Alloys Stand Up to 
Anhydrous Ammonia at 932 F. 


Content Maximum Corrosion Rate, Ipy. 
ee Polished Oxidized 


0.079 


Inconel. . . 
Stainless 
Type 310 


Data based on 1,540 hr. exposure. 


or one of the stabilized grades, obviously neither would 
continue to exhibit aqueous corrosion resistance if ex- 
tensive carburization takes place during service. 


Combat Carburization With Cr, Si 


As far as the effect of alloy composition on carburi- 
zation is concerned, field experience and laboratory 
examination of field exposed test pieces indicate 
resistance depends importantly upon chromium. 

In the ferritic steels under fairly severe conditions, 
resistance is poor unless the chromium content is high. 
The amount of carbon absorbed by Type 430 is much 
greater than Type 446 under identical conditions of 
exposure. Chromium slows the carbon diffusion 
process. 

Better resistance is found in austenitic steels, and 
again chromium is the important element, with its 
effectiveness enhanced at higher nickel contents. As an 
example, in one test the amount of carbon absorbed is 
much less for Type 310 than for Type 309 or 304. 

Among auxiliary alloying elements, up to about 
2.5% silicon is most effective in preventing carbon 
absorption, especially in the 18/8 and 25/20 base 
compositions where such modifications are known as 
Type 302B and 314, respectively. Strong ferrite form- 
ing tendencies of silicon may lead to a troublesome 
type of embrittlement due to the sigma phase. 

In furnace tubes or vessels handling hydrocarbon 
compounds, one of the commonest forms of carburiza- 
tion occurs during decoking. Here a deposit of solid 
carbon is allowed to burn improperly in a more or less 
uncontrolled fashion. These conditions can lead to very 
high loca) temperatures which, aside from the likeli- 
hood of producing bulges from overheating, also intro- 
duce the hazard of carbon absorption and reduction 
of ductility in the location of the bulge.” 


Halogen Attack at High Temperatures 


Halogens or halide-containing atmospheres repre- 
sent environments highly corrosive to common mate- 
rials of construction at elevated temperatures. 
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Resistance of metals to attack in atmospheres of 
fluorine and chlorine and their hydrogen compounds 
depend upon properties of the metal halides formed 
on the surface of the three main alloying components 
of heat-resisting metals—iron, chromium and nickel. 
Chlorides and fluorides of the first two have relatively 
low melting points and high vapor pressures as com- 
pared with the corresponding compounds of nickel. 
Result is pure nickel and higher nickel alloys either 
with chromium, iron, copper or molybdenum have a 
greater temperature range of usefulness” ” as shown 
in Tables III, IV :nd V. This superiority is only rela- 
tive; even with the best engineering materials, limit- 
ing temperatures are low and corrosion rates as re- 
flected in inches penetration per month are high. 

Temperature dependency of the corrosion process is 
considerable as indicated in one set of test results 
where the corrosion rate for nickel in fluorine” in- 
creased from 4 mils per month at 1,022 F. to 50 at 1,202 
F. and 353 at 1,382 F. 

Observe caution in using steel, copper and aluminum. 
Although they have low resistance to attack by chlo- 
rine, they might be considered economical at lower 
temperatures. It has been reported“ that with these 
materials, the threshhold temperature for rapid cor- 
rosion or, more properly, exothermic reaction, is in- 
fluenced by gas-stream velocity. 

There are cases where equipment for high-tempera- 
ture halogenation has used the excellent corrosion re- 
sistance of platinum-clad nickel-base alloys. Despite 
high initial cost, this choice represents a favorable 
economy in terms of increased production and de- 
creased equipment maintenance. 


Severe Sulfur Corrosion 


One of the commonest forms of high-temperature 
corrosion, and of even greater importance than oxida- 
tion and scaling, is resistance of alloys to attack in 
sulfur-containing environments. Not only in chemical 
processing, but also in many applications involving use 
of various types of fuel, the need for obtaining mate- 
rials having satisfactory resistance at high tempera- 
tures usually dominates all other factors considered 
in the selection of alloys. 

Generally speaking, sulfidation resistance directs the 
choice of alloy composition, even to the point of com- 
promising properties of strength, fabricability, or re- 
sistance to other types of corrosion. 

In many respects, the reaction of a metal surface 
with sulfur resembles the oxidation process. Sulfidic 
scales form which, under some conditions, may even 
provide a protective barrier. But, the physical and 
chemical characteristics are a good deal more sensitive 
to the temperature of formation, concentration of the 
corrodent, and especially with respect to the form that 
sulfur exists in the environment, For example, the type 
of attack on heat-resisting steels may be tremendously 
dependent upon whether sulfur is in elemental form, 
as H.S in a product stream or as SO, in the oxidizing 
combustion products of a sulfur-containing fuel. Na- 
ture and extent of attack in each case may be quite 
different, as well as the effect of alloy composition, in 
combatting the particular type of attack. 
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In general, one of the main differences between oxi- 
dation and sulfidation is sulfidic scales more often show 
poor adherence characteristics which leads to exfolia- 
tion and the creation of problems of metal wastage or 
fouling of other equipment by scale debris. 

Another difference is the common trait of sulfide 
phases having comparatively low melting temperatures 
and, in addition, forming even lower melting mixtures 
or eutectics with most constructional metals. 


Chromium Most Important 


Chromium is the most valuable element in imparting 
resistance to steel against most forms of sulfur attack. 
Similarly, silicon and aluminum, among minor alloying 
elements, afford some protection, although with alu- 


High-Temperature Metals 


minimum the high percentage required is more con- 
veniently secured by surface enrichment. 

As is well known, pure nickel, in contrast to pure 
iron or chromium, reacts avidly with sulfur in prac- 
tically any form to produce low-melting sulfur eutec- 
tics situated in the grain boundaries and, therefore, 
potent in embrittling effect. This tendency is still evi- 
dent in the intermediate nickel-containing chromium 
steels and advises against their selection for handling 
large sulfur concentrations, especially as H,S, and at 
higher temperatures. On the other hand, there are a 
number of applications, especially in petroleum refin- 
ing, where 18/8 austenitic steels are preferable over 
straight chromium grades for resisting sulfide scaling 
attack of hydrocarbon-H,S-H, mixtures at intermediate 
temperature and high pressures.” ” 


What Metals to Use Against High-Temperature Halogen Corrodents 





Table Ill—Fluorine® 


Approximate Temp., F., for Inches Penetration /Month of: 


0.005 


975 
950 


0.0025 
875 


Type 430.... 
Me ee. 


Table 1V—Dry Chlorine 


Upper Temp. Limit 
for Continuous 


0.01 0.05 Service, F. 





Hastelloy B.... 
Hastelloy C 
Magnesium......... 


Platinum 
Carbon steel. ..... 
Aluminum. ....... 


oO” deta lbee e 


Table V—Dry Hydrogen Chloride 





Carbon steel 
Monel... . 


a.) Contains oxygen as an impurity, b.) Ignites at 450-500 F., 
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In contrast with the purely reducing conditions ob- 
tained for hydrogen-H.S mixtures, burning of sulfur- 
containing fuels results in simultaneous formation of 
an oxide layer on the metal surface. This is reasonably 
effective in slowing down sulfur absorption. Presence 
of SO. in an otherwise oxidizing environment tends to 
accelerate the rate of oxidation. Often SO, interferes 
with the adherence of a protective oxide. Again, chro- 
mium is one of the most useful elements in providing 
corrosion resistance, Similarly, both aluminum and 
silicon, the former as a surface coating, provide useful 
resistance by contributing to the stability and protec- 
tiveness of the oxide on the base metal. 

Since fired vessels and tubular heaters are generally 
at lower temperatures because of a contained product, 
the really arduous conditions are those encountered by 
tube supports and spacers which may achieve combus- 
tion chamber temperatures. Under such conditions, 
alloys used require chromium contents in the range of 
25-30%, with nickel frequently from 8-20%, depending 
upon severity of the conditions. Two common cast 
analyses used for furnace supports are the HH (25 
Cr/12Ni) and the HD (28 Cr/8 Ni). 


How to Handle Fused Salts 


A number of economically significant chemicals con- 
sisting of hydroxides, chlorides and fluorides, carbon- 
ates, nitrates, cyanides, and others are handled in the 
molten state, 

Most of the important compounds incorporate the 
alkaii metals, sodium and potassium, These elements 
in original form may not be very corrosive. As oxidized 
decomposition products they cause a very .substantial 
increase in the rate of attack. For example, fused 
sodium chloride is a fairly stable compound essentially 
“neutral” with virtually no corrosion occurring on the 
common engineering alloys. Baths consisting of fused 
mixtures of sodium chloride and potassium chloride 
are used for neutral heat treatment of steel because 
the salt is neither carburizing nor decarburizing and 
the original composition of the steel can be maintained. 
However, if the bath surface is exposed to normal 
moisture-containing air for any length of time, some of 
the salt decomposes and forms alkali metal oxides. 
These oxides behave as an effective flux and they react 


with the oxides of chromium and iron on the surface 
of heat-resistant alloys producing salt-soluble com- 
pounds, such as chromates and ferrites.” 

At lower temperatures where normal oxidation rates 
are not appreciable, pure nickel and high-nickel alloys, 
such as Inconel, are resistant to alkali hydroxides, hal- 
ides, nitrates, carbonates, and other compounds which 
may decompose or react with air to acquire an oxide 
content. 

If temperatures are sufficiently high, the rate of 
attack may be extremely serious. Caustic fusions to 
dissolve mineral oxides, for example, at temperatures 
in the range of 1,400-1,500 F. give high rates of attack 
on any constructional alloy. To conduct the process in 
this temperature range is considered uneconomical. 

Fluorides have a powerful fluxing action on metal 
oxides and under oxidizing conditions, such as an air 
environment, are a most aggressive type of corrodent. 
Traces of welding slag or brazing flux, both usually 
containing alkali fluorides, should be carefully removed 
from an alloy surface, preferably by sand blasting, if 
the service temperature is likely to be high enough to 
cause these compounds to become molten. 


Molten Metals: Recommended Materials 


The high-temperature corrosion problem becomes 
much more complex when you are dealing with molten 
metals.” * * Especially when used as heat exchange 
fluids (Table VI), the nickel-base alloys are generally 
inferior to the iron-base group in resisting corrosion 
by all molten metals because of the greater solubility 
of nickel. This is true for the white metals, aluminum, 
magnesium, tin, zinc, lead, antimony, and others. 
Nickel-containing alloys, however, are resistant against 
molten sodium and potassium. 


Residual Oil Ash Corrosion 


Some plants situated along the seacoast use certain 
imported residual oils for fuel. They have encountered 
a troublesome form of corrosion when the heavy resid- 
uals are used in refinery heating services. The attack, 
which is unusually severe on tube supports, spacers, 
and baffles operating at higher temperatures, is fre- 
quently fcund on the furnace tubes themselves as well 


Table VI—Some Materials to Use Against Liquid Metals 


Hg, 
M. P. 
—36F. 


Na, K, 
M. P. 
10-208F. 


Pure Fe, steel... .. 
Cast iron....... 
2-20 Cr steels 
Stainless steels. 


Li, 
M. P. 
367F. 
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as in related high-temperature applications, such as 
steam raising and power generation. 

Such corrosion is caused by contact of a metal sur- 
face with fly ash or residues from combustion products 
of the oil which, having a relatively low fusion range, 
can destroy the metal’s normally protective oxide. Ash 
constitutents contributing to the attack are mainly 
vanadium, which originally exists in the oil as an 
asphaltic compound; sulfur, also present in organic 
form and salt from underground brine or from sea 
water transshipments. In the deposited ash these ele- 
ments form compounds usually identified as V.O, and 
Na,SO,,” which in mixtures of certain proportions, can 
have fusion temperatures as low as 1,145 F. 


Temperature Is Important Factor 


Severity of attack resulting from these products de- 
pends mainly upon the temperature. But, there is little 
attack if the ash is solid. 

Mechanism of corrosion appears to incorporate sev- 
eral distinct activities: accelerated or catastrophic 
oxidation, evidently catalyzed by the V.0O,, is one of the 
predominant features; fluxing of the protective Cr 
oxide by action of the alkali compound and formation 
of low melting sulfide phases are secondary, but none 
the less damaging effects. 

There have been many investigations to determine 
whether a practical answer to this problem exists in 
the selection of better materials. Results of such 
studies have been uniformly discouraging. It now 
seems, the alternatives to using a noncorrosive distil- 
late oil is either maintaining oil temperatures below 
the ash fusion range or else employing additives, such 
as oxides or sulfates of calcium, magnesium, aluminum, 
etc. These additives elevate the sintering temperature 
of the ash deposits. 


What About Exotic Metals? 


Most of our discussion on high-temperature metals 
for process use has centered around ferrous and nickel 
base alloys. The great majority of chemical process 
applications involve such alloys. But mention should be 
made of some other metals now undergoing intensive 
development as base materials for equipment. This 
group includes tungsten, molybdenum, titanium, tanta- 
lum and columbium (also important as alloying agents 
in ferrous and nickel alloys). 

All these metals have melting points above 3,000 F. 
However molybdenum’s big problem is in welding. 
Even under inert-atmosphere conditions welds rarely 
have ductility at room temperature. Also Mo is subject 
to catastrophic oxidation above 1,200 F. 

Tantalum is used widely in chemical processing, but 
its safe temperature limits are low. At 347 F. tantalum 
reacts with chlorine, at higher temperatures it reacts 
with other gases. Tungsten, with a 6,170 F. melting 
point is very difficult to weld as it is brittle at room 
temperature. 

Columbium and Cb-alloys represent a most promis- 
ing area for future development. While expensive now, 
costs will come down and alloys will soon be available 
capable of withstanding temperatures of 1,800-2,000 F. 
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Also several companies are actively developing high- 
strength titanium alloys, which should prove useful in 
high-temperature process work. 
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Directory of Manufacturers 


To help solve your material problems: an up-to-date compila- 
tion of basic (rods, tubes, pipe, sheet, resin powder) manufac- 
turers of construction materials. These are major suppliers 
to the chemical process industries. Note that coatings and 
joining materials are not included in this directory. 


I1—-Material Classification and Company Index 


This first section of the directory includes a material class- 
ification and an index to manufacturers. Two code types are 
used: a material and company code number. See the alpha- 
betical company listing, p. 152, to find who makes what. 


MATERIAL CLASSIFICATION MAT’L. CODE MANUFACTURERS’ CODE NUMBERS 
1. Ferrous metals and alloys 
1. Trons 
. Gray cast iron (2-5 C) es ee he 13, 33, 70, 72, 83, 114, 148, 182, 203, 230 
. Nickel cast iron iy Bare B Senior y 13, 33, 114, 148, 182, 203, 230, 240 
3. High silicon cast iron (14.5 Si) AE ak Cie” SE .B.......-+.+ 38, 78, 182, 203, 230 


5. Electrolytic iron (0.006 C) aaa ee 5 gciee 
. Wrought iron (0.05-0.15 C) SU ek ek Be. 29, 42, 230 


1 
2. 
3 
4. Ductile cast iron ; ; 33, 78, 148, 156, 203, 230 
5 
6 
Fe SOI isis én KK emda b beet dee's cs ; , seeeate +.+eeees 88, 114, 230 


2. Carbon steels (0.02-1.50 C) 
. 29,34, 70, 135, 152, 159. 166, 170, 187, 195, 206, 212, 214, 230, 232, 233 


».. 18, 84, 70, 72, 114, 150, 158, 203, 230 


.. 38, 159, 230 

. 153, 179, 184, 208, 230 

.. 1, 172, 230 
... 1, 30, 56, 152, 159, 230 

.. 1, 56, 137, 152, 159, 230 

.. 1,38, 152, 159, 230 

.. 15, 230, (See category 24) 

. 15, 230, (See category 25) 

. 1, 2, 38, 49, 56, 61, 64, 137, 152, 159, 195, 202, 206, 230 

. 38, 43, 56, 159, 173, 230 


. Nickel-chromium alloy. 
- Nickel-copper alloy 
Plastic 


& Or im & bo 


G2 G9 09 69 bo 09 to 69 Oo we 


moon 


5 I NES as a. C3: e SE skin's ; 
. Other combined... a ae se ee 


. 18, 27, 29, 34, 64, 70, 71, 114, 122, oo 136, 137, 150, 158, 159, 166, 
178, 195, 203, 206, 221, 230, 232, 233 
13, 27, 29, 34, 64, 70, 71, 114, 122, 136, 137, 150, 158, 159, 178, 195, 
203, 206, 230, 232, 233, 240 
13, 27, 34, 64, 69, 70, 71, 114, 122, 135, 136, 137, 150, 158, 178, 
203, 206, 214, 230, 232, 233, 240 
. 13, 27, 29, 34, 64, 70, 71, 72, 83, 114, 122, 135, 136, 137, 150, 158, 
178, 195, 203, 206, 221, 230, 232, 233 
5. Chrome-nickel x 4.8 ... 18, 27, 34, 43, 64, 70, 71, 114, 122, 135, 136, 137, 150, 158, 178, 
203, 206, 230, 232, 233 
6. Other alloy steels .4.6.......%.., 18, 27, 34, 64, 70, 71, 72, 83, 114, 122, 135, 136, 150, 158, 159, 
178. 195, 203, 206, 221, 230, 232, 233, 240, 243 


4. Alloy —— (wrought or cast) 
fol 


4 Chrome-moly.. 


5. Wrought stainless steels (AISI types): 
1. 301 (16-18 Cr; 6-8 Ni; 0.08-0.15 C) ‘ 2, 21, 35, 70, 80, 122, 136, 137, 164, 166, 195, 206, 214, 230, 232, 
239 


2. 302 (17-19 Cr; 8-10 Ni; 0.08-0.15 C) -5.2.......444, 2,21, 29, 35, 49, 50, 70, $0, 122, 136, 137, 164, 166, 195, 206, 223, 224, 
230, 232, 237, 239 

3. 302B (17-19 Cr; 8-10 Ni; 0.08-0.15 C; 2-3 Si).. .. 1.5.3........... 2, 21, 29, 70, 122, 136, 166, 195, 224, 230, 232, 164 

4. 303 (17-19 Cr; 8-10 Ni; 0.15 max. C; 0.07 min. 'P or 

8 or Se; 0.6 max. Zr or Mo; 2 max. Mn) . 1.5.4........... 2, 21, 29, 35, 50, 70, 80, 122, 186, 137, 166, 195, 214, 223, 230, 232 
. 304 (18-20 Cr; 8-11 Ni; 0.08 max. C; 2 max. Mn). 5. 2, 21, 29, 35, 49, 50, 51, 70, 71, 80, 122, 136, 137, 152. 164, 166, 195 

206, 212, 214, 223, 224, 230, 232. 233, 237, 239 

6. 304L (18-20 Cr; 8~11 Ni; 0.03 max. C) .5.6........... 2,21, 29, 35, 49, 50, 51, 70, 80, 122, 136, 137, 152, 164, 166, 195, 206 
212, 214, 223, 224, 230, 232, 237 

7. 805 (17-19 Cr; 10-18 Wi; 0.012 max. C) ceeseesses 2. 21, 20, 35, 50, 70, 80, 122, 136, 137, 164, 166, 195, 206, 212, 214, 224, 
280, 232, 237, 239 
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8. 308 (19-21 Cr> 10-12 Ni; 0.08 max. C)... 
. 809 (22-24 Cr; 12-15 Ni; 9.2 max. C) 

. 8098 (22-24 Cr; 12-15 Ni; 0.08 max. C) 

- 310 (24-26 Cr; 19-22 Ni; 0.25 max. C) 

. 3108 (24-26 Cr; 19-22 Ni; 0.08 max. C) 

3. 314 (23-26 Cr; 19-22 Ni; 0.25 max. C; 1.5-3 Si) : 
. 316 (16-18 Cr; 10-14 Ni; 0.1 max. C; 1.75-2.75 Mo).... 
. 316L (16-18 Cr; 10-14 Ni; 2-3 Mo; 0.03 max. C) 

. 317 (17.5-20 Cr; 10-14 Ni; 0.1 max. C; 3-4 Mo).... 

. 321 (17-19 Cr; 8-11 Ni; 5XC mm. Ti)... ....... 

. 847 (17-19 Cr; 9-12 Ni; 10XC min. Cb) 


. 403 (11.5-13 Cr; 0.15 max. C).. 
. 405 (11.5-13.5 Cr; 0.08 max. C; 0.1-0.3 Al. 
- 410 (11.5-13.5 Cr; 0.15 max. C) 


22. 414 (11.5-13.5 Cr; 1 
3. 416 (12-14 Cr; 0. 15 | max. 
max. Zr or Mo)..... 
. 420 (12-14 Cr; 0.15 min. ©) Bee 
. 430 (14-18 Cr; 0.12 max. C) 


25-2.5 Ni; 0.15 max. C)... 
C; 0.07 min. 8 or P or ‘Se; 0.6 


26. 430F (14-18 Cr; 0.12 max. C; 0.07 min. 8 or P or Se; 0.6 
max. Zr or Mo) 
27. 431 (15-17 Cr; 1.25-2.5 Ni; 0.2 max. C) ; 
. 440A (16-18 Cr; 0.6-0.75 C; 0.75 max. Mo)...... 
. 440B (16-18 Cr; 0.75-0.95 C; 0.75 max. Mo)..... 
30. 440C (16-18 Cr; 0.95-1.2 C; 0.75 max. Mo).... 
31. 446 (23-27 Cr; 0.35 max. C; 0.25 max. N) 
- 501 (4-6 Cr; 0.1 min. C) 
. 502 (4-6 Cr; 0.1 max. C) 
. Other stainless steels 


6. Cast high alloys (ACI types); 
1. CA-15 (11-14 Cr; 1 max. Ni; 0.15 max. C) 
. CA-40 (11-14 Cr; 1 max. Ni; 0.2-0.4 C) 
. CB-30 (18-22 Cr; 2 max. Ni; 0.3 max. C). 
. CC-50 (26-30 Cr; 4 max. Ni; 0.5 max. ©). 
. CE-30 (26-30 Cr; 8-11 Ni; 0.3 max. C).. 
. CF-8 (18-20 Cr; 8-10 Ni; 0.08 max. C).... 


. CF-20 (18-20 Cr; 8-10 Ni; 0.2 max. C).... 


. CF-16F (18-20 Cr; 8-10 Ni; 0.08 max. C; 0.2-0.35 Se)... 
. CF-8C (18-20 Cr; 8-10 Ni; 0.08 max. C; 8XC min.-1 
max. Cb). 


. CF-8M (18-20 Cr; 8-10 Ni; 0.08 max. C; 2-3 Mo) 


. CF-12M (18-20 Cr; 8-10 Ni; 0.12 max. C; 2-3 Mo)..... 
. CH-20 (22-26 Cr; 12-15 Ni; 0.2 max. C)........ 


. CK-20 (23-75 Cr; 19-22 Ni; 0.25 max. C) 


. CN-7M (18-22 Cr; 21-31 Ni; 0.07 max. C) 


. HA (8-10 Cr; 0 Ni; 0.2 max. ( 
. HC (26-30 Cr; 4 max. Ni). 
- HD (26-30 Cr; 3-6 Ni).... 
. HE (26-30 Cr; 8-11 Ni)... 
. HF (18-23 Cr; 8-12 Ni) 
20. HH (24-27 Cr; 11-14 Ni).. 
. HT (26-30 Cr; 13-17 Ni)... 
. HK (24-27 Cr; 18-22 Ni).. 
. HL (28-32 Cr; 18-22 Ni)... 
24, HN (19-23 Cr; 23-27 Ni)... 
. HT (13-17 Cr; 33-37 Ni).. 
. HU (17-21 Cr; 37-41 Ni).... 
. HW (10-14 Cr; 58-62 Ni).... 
. HX (15-19 Cr; 64-68 Ni)...... 


}; 0.9-1.2 Mo) 


7. Other ferrous alloys not covered above 


2. Aluminum and aluminum alloys 


. 1100 (99.0 min. Al).... 

. 1160 (99.6 Al) 

. 2024 (Al; 4.5 Cu; 1.5 Mg; 0.6 Mn) 

. 3003 (Al; 1.2 Mn).. : 
3003 Alclad (3003 clad with Al-1 Zn).. 
3004 (Al; 1.2 Mn; 1 Mg)... 
3004 Alclad (3004 clad with ‘Al-1 Zn). 
5005 (Al; 1.2 Mg).. 

. 5050 (Al; 1.3 Mg) 

. 5052 (Al; 2.5 Mg; 0.25 Cr).. 

. 5154 (Al; 3.5 Mg; 0.25 Cr) 

. 6061 (Al; 0.25 Cu; 0.6 Si; 0.25 Cr; 1.0 Mg) 


SL OENANpwne 
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Materials Classification 


MANUFACTURERS’ CODE NUMBERS 
2, 21, 29, 35, 51.70, 80, 122, 136, 137, 166, 195, 212, 224, 230, 232, 


MAT’L, CODE 


8 


164 
Bee ee ee 2, 21, 29, 35, 49, 70, 122, 136, 137, 166, 195, 212, 214, 224, 230, 232, 
237, 164 
2, 21, 29, 35, 49, 51, 70, 80, 122, 136, 137, 166, 195, 206, 212, 224, 230, 
232, 237, 164 
2, 21, 29, 49, 51, 70, 122, 136, 137, 166, 195, 206, 212, 214, 224, 230, 
232, 233, 237, 239. 164 
2, 21, 29, 70, 80, 122, 136, 137, 166, 195, 212, 224, 230, 232, 164 
2, 21, 51, 70, 80, 122, 136, 166, 195, 212, 214, 230, 232, 164 
2, 21, 29, 35, 49, 50, 51, 70, 71, 80, 122, 133, 136, 137, 152, 164, 166, 
195, 206, 212, 214, 223, 224, 230, 232, 233, 237, 239 
2, 21, 29, 35, 49, 50, 51, 70, 80, 122, 136, 137, 152, 164, 166, 195, 206, 
212, 214, 223, 224, 230, 232, 237 
. 2, 21, 29, 35, 49, 50, 51, 70, 80, 122, 136, 137, 152, 166, 195, 212, 214, 
224, 230, 232, 237, 164 
2, 21, 29, 35, 49, 50, 51, 70, 80, 122, 136, 137, 152, 164, 166, 195, 212, 
214, 223, 224, 232, 237, 239 
2, 21, 29, 35, 49, 50, 51, 70, 80, 122, 136, 137, 152, 164, 166, 195, 212, 
214, 223, 224, 232, 233, 237, 239 
... 2, 21, 29, 35, 50, 70, 122, 136, 166, 195, 214, 232, 164 
. 2, 21, 29, 49, 70, 122, 136, 166, 195, 214, 232, 233, 240, 164 
2, 21, 29, 35, 49, 50, 51, 70, 80, 122, 136, 137, 164, 166, 195, 214, 232, 
237, 239 
2, 21, 29, 50, 70, 122, 136, 166, 195, 232, 237 
2, 21, 29, 50, 70, 122, 135, 137, 166, 195, 214, 232 
2, 21, 29, 50, 70, 122, 136, 137, 166, 195, 214, 232 
2, 21, 29, 35, 49, 50, 51, 70, 80, 122, 136, 137, 166, 195, 214, 224, 232, 
233, 237, 239, 240, 164 


... 2, 21, 29, 35, 50, 70, 122, 136, 166, 195, 214, 232, 240, 164 
. 2, 21, 29, 70, 122, 136, 166, 195, 214, 232, 240 
21, 29, 50, 70, 122, 136, 137, 166, 195, 214, 232, 240 
, 70, 122, 136, 137, 166, 195, 232, 240 
; 50, 70, 122, 136, 137, 166, 195, 232, 240 
70, 80, 122, 136, 137, 166, 164, 214, 232, 240 
122, 136, 166, 164, 232, 240 
0, 122, 136, 166, 164, 232, 240 
50, 51, 70, 80, 122, 133, 136, 166, 164, 224, 240 


29, 50 
29 
5 
0, 


HON HNN tn 
a ira 
to ly by bo bs bY bt 


21 
, 21 
, 29 
34 
34 
49 


76, 84, 87, 102, 150, 158, 178, 203, 211, 230, 240 

, 76, 87, 102, 150, 158, 178, 203, 211, 230, 240 

0, 76, 84, 87, 102, 150, 158, 178, 203, 211, 230, 240 
6, 84, 87, 102, 150, 158, 178, 203, 211, 230, 240 
6, 84, 87, 102, 150, 158, 178, 203, 211, 230, 240 

. 18, 36, 43, 64, 70, 76, 78, 84, 87, 102, 137, 150, 158, 178, 182, 203, 
"211, 230, 240 

2, 13, 36, 43, 64, 70, 76, 84, 87, 102, 137, 150, 158, 178, 182, 203, 211, 
230, 240 

2, 13, 36, 43, 64, 70, 76, 84, 87, 102, 150, 158, 178, 211, 203, 230, 240 


BSPwww 


Nwebwwny 
DO at et pet pt et 


9 


8, 13, 36, 43, 64, 70, 76, 84, 87, 102, 137, 150, 158, 178, 203, 211, 
230, 240 


230, 240° 

2, 36, 43, 64, 70, 76, 87, 102, 137, 150, 158, 178, 203, 211, 230, 240 

2, 13, 36, 43, 64, 70, 76, 84, 87, 102, 137, 150, 158, 178, 182, 203, 211, 
230, 240 

2, 13, 36, 43, 64, 70, 76, 84, 87, 102, 137, 150, 158, 178, 203, 211, 230, 
240 


. 8 13, 36, 43, 64, 70, 76, 78, 87, 102, 150, 158, 178, 203, 211, 230, 240, 
241 
36, 43, 64, 70, 76, 87, 102, 150, 158, 178, 203, 230, 240 
2, 36, 43, 64, 70, 76, 87, 102, 150, 158, 178, 203, 230, 240 


, 70, 76, 87, 102, 150, 158, 178, 203, 230, 240 
70, 76, 87, 102, 150, 158, 178, 182, 203, 230, 240 
, 70, 76, 87, 102, 150, 158, 178, 182, 203, 230, 240 
6, 87, 102, 150, 158, 178, 203, 230, 240 
, 70, 76, 87, 102, 150, 158, 178, 182, 203, 230, 240 
0, 76, 87, 102, 150, 158, 178, 203, 230, 240 
, 87, 102, 150, 158, 178, 203, 230, 240 
70, 76, 87, 102, 137, 150, 158, 178, 203, 230, 240 
, 76, 87, 102, 150, 158, 178, 203, 230, 240 
. 70, 76, 87, 102, 150, 158, 178, 203, 230, 240 
76, 87, 102, 150, 158, 178, 203, 230, 240 


0 
64 
70, 7 
64 
a 


| 36, 43, 64, 70, 


2 9 


se eercereress & .* 


1, 70, 84, 87, 150 


6, 38, 44, 122, 138, 152, 170, 197, 198, 202, 205 
6, 38, 122, 152, 198, 202 
6, 44, 122, 138, 197, 198, 202 
. 6, 38, 122, 138, 170, 197, 198, 202, 205 
6, 122, 198, 202 
6, 122, 188, 197, 198, 202 
6, 122, 188, 198, 202 
6, 122, 138, 170, 197, 198, 202, 205 
| rr eeerr eer 6, 122, 188, 176, 197, 198, 202 
6, 122, 138, 170, 197, 198, 202 
reer ee Tere 6, 122, 138, 198, 202 
6, 38, 44, 122, 138, 170, 197, 198, 202 
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and alumi alloys (cont.) 
13. 6063 (Al; 0.6 Si; 0.7 Mg) 
14. 43,(Al; 5 Si ; 
15, 214 (Al; 3.8 Mg). 
16. B214 (Al; 3.8 Mg; 1.8 Si 
17. 356 (Al; 7 Si; 0.3 Mg). 
18. Other aluminum alloys 





3. Beryllium and Be-alloys.. . 


4. Cobalt alloys 


1. Co-Cr-W alloys 
2. Co-Cr-W-Ni alloys 


5. Copper and copper alloys 


1. Coppers 
1. Electrolytic tough pitch (99.9 plus Cu) 
2. Deoxidized (99.9 plus Cu) 
3. Arsenical (99.4 plus Cu; 0.3 As) . 
4. Other coppers 


2. Cu-Zn alloys 
. Admiralty (70 Cu; 29 Zn; 1 Sn) 
. Admiralty, arsenical (70 Cu; 29 Zn; 1 Sn; 0.04 As) 
3. Brass, aluminum (76 Cu; 22 Zn; 2 Al) 
. Brass, cartridge (70 Cu; 30 Zn) 
5. Brass, low sinc (80 Cu; 20 Zn) 
3. Brase, naval (60 Cu; 39.25 Zn; 0.75 Sn).. 
. Brass, red (85 Cu; 15 Zn) 
. Brass, silicon red (82 Cu; 17 Zn; 1 Si) 
. Brass, yellow (63-65 Cu; 35-37 Zn). 
. Bronze, commercial (90 Cu; 10 Zn) 
. Bronze, comm. hi-str. (90.25 Cu; 6.9 Zn; 1.75 Pb; 1 Ni). 
2. Bronze, manganese (59 Cu; 39 Zn; 0.7 Sn; 0.5 Mn; 0.8 i 
. Muntz metal (60 Cu; 40 Zn) 
. Other Cu-Zn alloys. . 


3. Cu-Ni alloys 
1. Cupro-nickels (60-90 Cu; 10-40 Ni) 
2. Nickel-silvers (55-75 Cu; 10-20 Ni; 5- 
3. Other Cu-Ni alloys 4 bie 


4. Cu-Sn alloys 
1. Bronze, phosphor (88-98.75 Cu; 1.25-10.5 Sn; P) 
2. Other Cu-Sn alloys 


5. Cu-Al alloys 
1 Bronze, aluminum (82-95 Cu; 5-10 Al).. 
. Bronze, Al. silicon (91-95.5 Cu; 3.5-7 Al; 
. Other Cu-Al alloys 


6. ere alloys 
. Bronze, silicon (97-98.1 Cu; 1.9-3 Si) 
2. Other Cu-Si alloys... . 
7. Other copper alloys 


5. Indium and indium alloys 


. Lead and lead alloys 


. Chemical lead (99.9 min. Pb) 
2. Acid lead (99.9 min. Pb)..... 
3. Copper lead (99.85 min. Pb)... 
. Antimonial (hard) lead (Pb; 1-12 Sb)... 
Tellurium lead (Chem. lead plus 0.04 Te) 
. Other lead alloys. 


. Molybdenum and Mo-alloys 
. Magnesium and Mg-alloys .. 
. Nickel and nickel alloys 
- Nickel... 
3 Ni Cu alloys. . 
Ni-Mo we Ni Mo-Fe (Cr) ‘alloys 
5. Other nickel alloys 
- Noble metals and alloys 
1. Gold (99.9 plus Au) 
2. Paladium (99.9 plus Pd)... 
3. Platinum (99.9 plus Pt).. 
4. Rhodium (99.9 plus Rh)... 


5. Bilver (99.9 plus Ag) 
6. Other noble metals and alloys 


12. Tantalum (99.9 plus Ta).... 


150 


ith dn Si on te Si bran ta tnt 
NNYPNNYNNYKHHHKHNWhd 


MAT’L. CODE 


MANUFACTURERS’ CODE NUMBERS 


. 6, 38, 44, 122, 138, 197, 198, 202 


6, 18, 122, 138, 170, 198, 202, 240 
6, 122, 138, 198, 202, 240 

6, 122, 138, 198 

6, 18, 122, 138, 198, 240 

18, 97, 122, 197, 198, 


32, 39, 165, 214 


150, 212, 227 


11, 12, 38, 53, 152, 185, 197 


. 11, 12, 38, 53, 152, 170, 185, 197, 205 


12, 38, 53, 185, 197, 205 


- 11, 170, 185, 197 


38, 44, 185, 197, 205 


. 12, 38, 44, 53, 185, 197, 205 


38, 44, 185, 197, 205, 240 


. 38, 44, 185, 197, 240 


17, 38, 44, 185, 197, 240 
12, 38, 170, 185, 197, 205, 240 


c 11, 12, 17, 38, 44, 53, 170, 185, 197, 205, 240 


17, 240 
18, 38, 44, 170, 185, 197, 240 
17, 38, 44, 170, 185, 197, 240 
17, 240 


-. 11, 16, 18, 20, 38, 170, 197, 205, 240 
. 12, 38, 185, 197, 205 


12, 16, 18, 170, 185, 197 


12, 16, 38, 44, 53, 185, 197, 205, 240 
38, 197, 240 
44, 170 


. 11, 12, 16, 38, 197, 240 


16, 170, 185 


11, 12, 16, 18, 20, 38, 185, 197, 205, 240 
38, 170, 197, 205, 230 


. 16, 18, 20, 170 


16, 18, 38, 53, 152, 197, 205, 240 
18 


12, 38, 170 


17 


17, 18, 41, 109, 144, 172, 176, 181 


. 17, 18, 144, 172, 176, 181 


17, 18, 41, 144, 172, 176, 181 
16, 17, 18, 41, 109, 144, 172, 176, 181 


.. 17, 18, 41, 144, 172, 176, 181 
. 11, 17, 18, 41, 109, 144, 172, 176, 181 


38, 44, 59, 91, 181, 236 


74 


8, 35, 102, 131, 150, 152, 166, 211, 214, 240 
8, 16, 35, 131, 150, 152, 166, 211, 214, 240 
8, 35, 78, 87, 103, 131, 150, 152, 166, 211, 214, 224, 240 


. 35, 150, 166, 214 


8, 78, 87, 150, 166, 211, 214, 224, 227 


. 8, 150, 166, 211, 224, 227 


... 85, 109, 119, 165 
. 35, 109, 119, 165 
. 35, 109, 119, 165 


35, 109, 165 


.. 85, 41, 109, 119, 165 
. 35, 119, 165 


35, 91, 139, 143, 165, 236 
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MATERIAL CLASSIFICATION MAT’L. CODE MANUFACTURERS’ CODE NUMBERS 


. Columbium (niobium) and Cb-alloys 


. Titanium and titanium alloys. 


1. Titanium (99 plus Ti)........... VES Pe 29, 38, 44, 70, 79, 122, 161, 165, 181, 214, 222, 224 
PAE OS Eee Se : 38, 70, 122, 181, 222 

3. Ti-Mn alloys avis Z . 38, 70, 122, 181 

4. Other titanium alloys.......... 38, 70, 122, 161, 181, 222 


. Tin and Sn-alloys ‘ cs B.. 11, 236 
Tungsten and W-alloys 57. GG eas oboe 91, 103, 166, 236 
Vanadium and V-alloys......... a arate ag 165, 166, 181, 226, 235 


. Zine and Zn-alloys Tab Sai een Oh ee : ; , § . 17,174 
. Zirconium (99 plus Zr-Hf) and alloys oe Paks 2, 38, 44, 47, 51, 62, 95, 122, 161, 165, 181, 214, 224, 236 


. Other metals and alloys... . nes Yo eee 35, 51, 131, 181, 236 
. Asbestos materials i : ‘ rae 17, 22, 23, 106, 134, 142, 192, 200, 204, 231 


. Carbon and graphite materials 


1. Plain carbon . 22 covvececocs REG) Date Deny eee eee 

2. Plain graphite , 4 116, 117, 141, 210, 228 

3. Impervious carbon (resin impregnated) ¥ 116, 141, 210, 228 

4. Impervious graphite (resin impregnated) 90, 116, 124, 141, 210, 228 


. Ceramic materials 


1 23, 68, 153, 154, 179, 180, 188 

2. 19, 68, 92, 154, 188, 218, 220 

3. , 65, 92, 145, 151, 163, 183, 234 

4. : wine Ob 4 . 145, 234 

5 28, 46, 67, 86, 120. 129, 132, 134, 138, 145, 163, 175, 177, 191, 199, 216, 
238, 244 

6 65, 68, 103, 143, 145, 157, 183, 234 


3, 45, 58, 77, 103, 104, 123, 126, 127, 167, 169, 194, 200, 215, 225 

14, 45, 104, 115 

14, 104, 215 

3, 14, 25, 31, 103, 104, 123, 124, 127, 128, 130, 168, 169, 194, 201, 225, 
231 


7, 31, 57, 74, 78, 98, 104, 130, 167, 168, 194, 207, 215, 225, 231 


5, 9, 15, 24, 37, 48, 60, 73, 82, 89, 93, 101, 104, 107, 108, 111, 112, 113, 
121, 130, 135, 140, 147, 160, 162, 169,170, 213, 225, 231, 233, 234 
5, 9, 15, 24, 37, 45, 48, 60, 73, 82, 89, 93, 104, 107, 108, 112, 121, 130, 

140, 147, 160, 162, 169, 170, 225, 233 


3. Polyvinylidene chloride 15, 74, 104, 115, 118 
4. Other vinyls . 7, 24, 93, 104, 112, 140, 145, 196, 15 


. 79, 104, 160 
14, 45, 74, 104, 146, 160, 225, 242, 48 
3, 79, 99, 100, 104, 160, 189, 193, 209, 242, 48 
4, 9, 48, 37, 40, 52, 74, 79, 81, 107, 115, 125, 130, 135, 146, 160, 169, 
170, 171, 186, 193, 209, 225, 233, 242 


. Is 
1. Polyvinyl chloride materials — TypeI........ 


2. Polyvinyl chloride materials — Type II.......... 


. Fluorocarbons 
1. Polytetrafluoroethylenes. . 54, 55, 69, 79, 96. 99, 100, 123, 189, 192, 198, 196, 234 


2. Polytrifluorochloroethylenes............-.0c0s ee eeeeene : OB OS 96, 99, 100, 104, 167, 196 
DSIRE CRONIN oin$i 5 os so. pone 5 ov POMBE S Cr aS ermeldne y 


. Silicones 


, 48, 52, 81, 104 
3. Cellulose acetate-butyrate............0-0ceeecereceeees 24.13. 37, 48, 81, 104 


14, Polyurethanes 24. 104, 108, 231 
DES Ce I IE noo oo 5 0 eR FRA TEA eRe Cece vs BTS cv vvsec vane 45, 52, 98, 103, 104, 123, 125, 189, 231, 48 


25. Rubber-like materials 
1. Natural rubber 
. Hard 26, 101, 106, 112, 113, 160, 192, 193, 231, 110 
26, 94, 99, 101, 106, 112, 113, 149, 155, 190, 192, 231, 110 


DS. Dutadiemenipeena TUN. Ses eeensiccenwe ett SP roe 26, 66, 94, 99, 106, 107, 110, 111, 112, 113, 149, 190, 192, 193, 217, 
231, 15 


. Nitrile rubber 5 Se er 26, 94, 99, 106, 110, 111, 112, 113, 126, 149, 160, 190, 193, 200, 231, 
15 

. Chloroprene rubber. . . 7 26, 79, 99, 101, 106, 112, 113, 149, 190, 193, 15 

. Butyl rubber ‘ 26, 85, 88, 99, 106, 110, 111, 112, 113, 149, 190, 192, 193, 110 


. Polysulfide rubber , 106, 149, 190, 193, 219 
. Silicone rubber 63, 75, 99, 104, 105, 106, 149, 190, 192, 193, 200, 201, 229 


. Chlorosulfonated polyethylene i x 26, 79, 101, 106, 112, 113, 149, 193 
. Other rubber-like materials BOK bee's ware oe 26, 45, 79, 99, 106, 111, 113, 126, 145, 149, 167 


26. Other nonmetallic materials...... ‘ ; 81, 145, 200 


CHEMICAL ENGINEERING—December 15, 1958 





Hterials of Construction 


ng of Basic Manufacturers 


MANUFACTURER 


Who makes basic materials of construction. To find material codes 
and codes of all companies making a particular product, see p. 148. 


MATERIAL 


TRADE NAME 


FORMS 


s 


APPLICATIONS 


REMARKS 





Alco Products, Inc. 
Schenectady, N. Y. 


1.3.3, 1.3.4-1.3.6, 
1.3.9 


Hi-Qua-Led......... 


Forgings 


Flanges, tubesheets, ves- 
sels, piping 





Allegheny Ludlum 
Steel Corp. 
Pittsburgh, Pa. 


1.3.9, 1.5.1-1.5.34 


Bars, blocks, tubes, 
rods, wire, sheets. . . 


Castings 


Bars, tubes, sheets... . 
Bars, tubes, sheets 


Heat-exchanger tubing, 
towers, tanks, pipe 


Fractionating tower sec- 
tions, agitators, valve 
parts, pump parts, 
autoclaves, digesters, 
evaporators 


Heat exchangers, reac- 
tors, piping 


AM 350, AM 355 





Allied Chemical Corp. 
Plastics and Coal 
Chemicals Div. 
New York, N. Y. 


Liquid resin. 


Molding powder 


Pipes, pipe fittings, ducts 


Tubing, pipe, pipe fit- 
tings 


Used with glass re- 
inforcement 





Allied Chemical Corp. 
Semet-Solvay 
Petrochemical Div. 
New York, N. Y. 


A-C Polyethylene... . 


Uniform cube, pellets. 


Piping, valves, liners 





Alpha Plastics, Inc. 
Livingston, N. J. 


Alpha 101 
Alpha 102 


Rods, bar, tubular, wire 


Pipe, fittings, valves, 
structural shapes... . 


Special extruded 
shapes available 





Aluminum Company 
of America 
Pittsburgh, Pa. 


Sheet, plate, “tubular. . 


Tanks, piping, heat ex- 
changer tubes, chemi- 
cal equipment 

Pump bodies, untrace 
flanges, misc. cast 
equipment 





Amercoat Corp. 
South Gate, Calif. 


Bondstrand 


Amer-Plate 


Piping, ducting, flues.. X 


Tank and sewer lining.* 


Fiber-glass _rein- 
forced, 2 thru 8-in. 

Polyvinyl chloride, 
non-rigid 





Alloy Steel Products 
oO. 
Linden, N. J. 


Aloyco 18-88 
Aloyco 18-88 Cb 
Aloyco 18-88 Mo 
Aloyco 20 
Aloyco Nickel 
Aloyco Monel 
Aloyco N-2 
Aloyco N-4 
Aloyco Inconel 





Aloyco Worthite 1 


Valves, steam-jacketed 
fittings 





9 American Agile Corp. 
Bedford, Ohio 


24.6.1, 24.6.2, 
24.10 





10 American Brake Shoe 
Co. 

Electro-Alloys Div. 

Elyria, Ohio 


1.6.22, 1.6.23..... 


1.6.20, 1.6.18, 


Thermalloy 


Thermalloy 


Castings i666 


Reformer furnace tubes 


Hangers, tube supports, 
tube sheets 


Tubing 3-30-in. O. D. 





11 American Brake Shoe 
Co. 

National Bearing 

Div. 

Pittsburgh, Pa. 





Castings..........4.. 


Castings.... 


Castings 


Castings 


Casting, pigs 


December 


High-thermal and elec- 
trical conductivity 
applications 

High-thermal and elec- 
trical conductivity 
applications 


High-strength parts 
ines 
Nonsparking, nonmag- 
netic and corrosion 


Chromium-copper 
alloy 


Lead-base babbits 
Tin-base babbits 
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American Brass Co. 
Waterbury, Conn. 


Anaconda.......... 


Everdur...... 


Wrought forms....... 


Bars, tubes, sheets, rods 


Heat exchanger tubing, 
tube sheets, baffles 


Heat exchanger tubing, 
tube sheets, baffles 

Heat exchanger tubes 

Tube sheets, tank metal 





American Chain and 
Cable Co. 
Acco Casting Div. 
Reading, Pa. 


Castings... .iasicvieks <0 


Pumps, valves, liquid 
handling equipment 





American Cyanamid 


O. 
New York, N. Y. 


Pump impellers, pump 
casings, agitator 
blades, tanks and 
tank linings 





American Hard 
Rubber Co. 
New York, N. Y. 


24.6.1-24.6.4, 
25.2-25.4, 1.3.7, 


Tubing, sheets, molding 


Piping systems, linings 





American Manganese 
Bronze Co. 
Philadelphia, Pa. 


Manganese bronze... 


Turbine Metal 


Hy-ten-sl 


Cupro-nickel........ 


Phos. bronze... 


Still Metal... .. 


Resistac... . 


Silicon bronze... .. 


Castings and forgings . 
Castings 
Castings, rod, forgings 


Castings 
Castings 


Castings 
Castings 
Castings and forgings 
Castings 


Castings 


Valve bodies and stems 
Pump impellers and 
casings, valve bodies. 


Valve bodies and parts, 

pump impellers 
Pump and valve parts 
Pump impellers 


Evaporator bodies and 


Pump and valve parts 
Valve bodies, stems, 
pump impellers and 


Valve and pump parts 
Bodies and fittings 
Pump impellers 


Nickel-Manganese 
bronze 

High-tensile Al-Mg 
bronze 


Usually contains 
1-2% Ni 


86% Cu; 14% Sn 
Contains 14% Fe 


Ni-Al bronze 





American Smelting 
and Refining Co. 
New York, N. Y. 


.2.5, 5.2.7, 5.2.8, 
5.2.10, 5.2. 


Asarcon continuous 
cast bronze 
Asarco indium... . 


Asarco zinc 
Lake Asbestos. . 


Bars, tubes and special 
continuous shapes. . 

Billets, foil, strip 

Sheet, pipe, coil. fit- 


Chrysotile, all grades 


Tubing 


Tank linings, gaskets 


\% to 9-in, dia., cut 
to 105-in. lengths 





American Smelting 
and Refining Co. 
Federated Metals 


Div. 
New York, N. Y. 


Sheets, pipe, fittings, 
special shapes 


Valves, fittings 
Tank linings, heating 
and cooling coils 





Amersil Co. 
Hillside, N. J. 


Tubular, rods, sheets, 
plates 


Tubular 


Plates, ingots 


Pipe and fittings, pots, 
crucibles, trays, 
muffles, tubing 


Tubes, pipe (conical, 
flanged, welded) and 
fittings, crucibles, pots 

Sight ports 


Opaque and trans- 
parent 





Ampco Metal Inc. 
Milwaukee, Wisc. 


Sheets, plates, rods, 
bars, wire 
Castings, forgings... . . 


Pump components, 
valve components, 
vessels, heat exchanger 
tubing 





Armco Steel Corp. 
Middletown, Ohio 


Bars, wire, sheets, plate 


Process equipment 





Armstrong Cork Co. 
Lancaster, Pa. 


Gaskets 





Atlas Asbestos Co. 
North Wales, Pa. 


Woven or braided tub- 


ing 
Braided tube or rope. . 


Plastic reinforced tubing 


Gaskets, pipe lagging 





Atlas Mineral 
Products Co. 
Merztown, Pa. 





Ampcoflex 
Pee Vee Cee 


Atlastavon ] pads 
Atlastaflex 
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Sheet and pipe....... 
Sheet and pipe, pipe 
fittings 


Self-supporting tank, 
tank lining, scrubber 
bodies, collectors 


Corrosion-proof rigid 
plastic 


Corrosion-proof lin- 
ing for steel vessels 
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Atlas Powder Co. 
Wilmington, Del. 


BGA. ov ecciveves 


Molding powder for re- 
inforced plastics... . 


Filter preas plates 





Automotive Rubber 
Co., Ine. 
Detroit, Mich. 


25.1.1, 25.1.2, 25.2, 
25.3, 25.4, 25.5, 
25.8, 25.9...... 


Tank and pipe linings 





Babcock and Wilcox 
Co. 
Boiler Div. 
New York, N. Y. 


3.4.1-1.46......; 


Special evustom castings 





Babcock and Wilcox 
Co. 
Refractories Div. 
New York, N. Y. 


Insulating Firebrick. . 


Castable® 


Kiln and furnace con- 
struction 


High-temperature insu- 
lation 


Temperature limits 





Babcock and Wilcox 
Cc 


0. 
Tubular Products 
Div. 

Beaver Falls, Pa. 


Tubes, fittings, flanges 


Piping 


Piping, heat exchanger 
tubes 





Bart Manufacturing 
Corp. 
Belleville, N. J. 


Bart Lectro-Clad.... 


Sheets, plates, 
tubing, fittings 


Heat exchanger tubing, 
vessels 





Carl N. Beetle Plastics 
Corp. 
Fall River, Maas. 


Sheets, tubes, pipes... 


Tanks, hoods, piping, 
ducting, vents 


Piping sizes to 54-in. 
dia. 





Beryllium Corp. 
Reading, Pa. 


Rod, bar, strip, wire 
castings, extrusions, 
billet 


Nuclear reactor parts, 
missile components 


Beryllium metal and 
beryllium-copper 
alloy 





Bethlehem Foundry 
and Machine Co. 
Bethlehem, Pa. 


1.1.1-1.1.4....... 


Autoclaves, pots, retorts, 
sulfonators, agitators, 
impellers, pumps, flow 
tubes 





Bethlehem Steel Co. 
Bethlehem, a. 


Bars, tubes, sheets 

Castings 

Bars, tubes, sheets, 
castings 

Bars 

Bars 


All types of equipment 
and components, fab- 
ricated to specifica- 
tion 





J. Bishop and Co. 
Platinum Works 
Malvern, Pa. 


22.1-11.6......4. 


10.1-10.4........ 

1.5.1, 1.5.2, 1.5.4- 
1.5.10, 1.5.14- 
1.5.19, 1.5.21, 
1,5.25, 1.5.26, 
1.5.31, 12, 13 


Wire, sheet, foil, tube, 
liners, fabricated 
parts 


Tubular products 


Tubular products 


Equipment linings, ther- 
mow 


Heat exchanger and 
process tubing 


17-7 PH, A-286 





Blaw-Knox Co. 


National Alloy Div. 


1.6.1-1.6.28...... 


Castings, static and 
centrifugal 


Furnace parts, valve and 
pump components, 
high-temperature ap- 
plications 





Borden Co. 
Resin Industries 


24.6.1, 24.6.2, 
24.10, 24.13.3.. 


Resinite 


Tubular 


Pipe 





Bridgeport Brass Co. 


Bridgeport, Conn. 





onan 
i 


2 
2. 
2 
5.3. 
5.5. 
5.6 
1 


3 


ad 


Duplex 


Bridgeport 


Rod, sheet, wire, tube 


Heat exchanger tubes 
and tube sheets 


Reactors, dryers, crys- 
tallizers 


Condensers, heat ex- 
changers, tube sheets, 
electrical parts 


Special process equip- 


Mechanically 
bonded metal 


Custom engineered 


December 15, 1958—Cuemicat ENGINEERING 





MANUFACTURER 


MATERIAL 


FORMS 


Directory of Manufacturers 


APPLICATIONS REMARKS 








Brush Beryllium Co, 
Cleveland, Ohio 


Bars, sheet, block, pow- 
der, tubes, extrusions 
and various ma- 
chined shapes 


Missile parts, nuclear QMV specifically re- 
reactor moderators fers to vacuum 
and reflectors east, powdered, 

hot press method 
of making Be 
block from which 
other forms are 
derived 





Broadway Rubber 
Corp. 

Acme-Fisher Div. 

Louisville, Ky. 


Chlorosulfonated 
polyethylene 


Tank linings 





Bunker Hill Co. 
San Francisco, 
Calif. 


Tank linings, vessels 





A. M. Byers Co. 
Pittsburgh, Pa. 


Tubular, bars, plates. . 


Pipe, tanks, vats 





Calorizing Co. 
Wilkinsburg, Pa. 


1.4.5, 1.6.1-1.6.28 


Plates, bars, tubes, 
sheets, castings, forg- 
ings 

Castings, centrifugal 


Heat exchanger tubes, 
refinery tubing, fur- 
nace hearth assembly 


Heater tube supports, 
heat treating furnace 
hearths, conveyor 
rollers, agitators and 
mixers, forming rolls, 
heater tubes (cast) 





Calumet and Hecla, 
Inc. 
Wolverine Tube 
Div. 
Allen Park, Mich. 


2.1, 2.3, 2.12, 2.13, 
5.2.1, 5.2.2, 
5.2.3, 5.2.4, 
5.2.5, 5.2.7, 
5.2.9, 5.2.10, 


Heat exchanger tubing 





Carboline Co. 
St. Louis, Mo. 


Tank linings 
Tank linings 





Carborundum Co. 
Refractories Div. 
Perth Amboy, N. J. 





Brick, shapes, cement. 


Brick, shapes, cement. 


Brick, shapes, cement. 


Brick, shapes. . 


Roasters, classifiers, 
muffies, HCl burners, 
Silicon carbide 
Atmosphere muffies, 
burner block 
Glass tanks, slagwool 


Bonded alumina 


Fused cast alumina 
cups, burner 
blocks, carbon black 
furnaces. . ve Mullite 
Pumps, pump covers, 
impellers holding pots. Silicon nitride, 
thermocouples, spray bonded silicon car- 
nozzles bide 





Carborundum Metals 
0. 
Akron, N. Y. 


Ingots, billets, bars, 
rod, sheet, strip, 
plate, seamless and 
welded tubing, wire, 
castings 


Heat exchanger tubing, 
valve bodies, reaction 
vessels, liners, thermo- 
wells, pump impellers, 
pump casings 





Carlon Products 


Corp. 
Cleveland, Ohio 


G. 0.  Cisleaia Inc. 
Thorndale, Penna. 


24.6.1, 24.6.2, 24.8, 
24.9, 24.10, 
24.13.2, 24.13.3, 
24. 15 


Pipe, tubing 


Piping systems 





1.3.9. 1.5.2, 1.5.5, 
1.5.6, 1.5.9, 
1.5.10, -1l, 

-1.5.18 

5.21, 

.33, 


Plates, plate products, 
heads, rings, circles 
flanges,forgings,bars, 
sheets (No. 1 finish) 


Heat exchangers, reac- 317L, 348, 17-4PH, 
tion vessels, towers, 17-7PH, PH15-7 
dryers MO 





Carpenter Steel Co, 
Reading, Pa. 





(Cont.) 
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Bars, wire, strip, billets 


Bars, wire, strip, billets 
Bars, wire, billets 


Bars, wire, strip, billets 


Nitric acid vessels and 
other chemical process 
equipment 


Chemical process equip- 
ment 
Chemical process equip- 
ment 
High-temperature 
chemical process 
equipment Type 348 also used 
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50 Carpenter Steel Co. 
(cont.) 


Bars, wire, strip, billets 
Bars, wire, strip, billets 
Bars, wire, billets..... 
Bars, wire, billets 

Bars, wire, strip, billets 
Bars, wire, strip, billets 
Bars, wire, strip, billets 
Bars, wire, strip, billets 
Bars, wire, strip, billets 
Bars, strip, wire, billets 
Tubing, pipe, sheet, 


plate strip, bars, bil- 
lets, wire 


Valve parts 

Valve trim, pump shafts, 
bolts, nuts, valve seat 
rings 

Valves, valve trim, pump 


Bushings, needle valves, 
ball check valves 

Highly stressed parts 

Deep drawn parts, cold 
headed bolts and 
screws 

Needle valves, gears, 
shafts, cams 

Chemical process equip- 


valve fittings, 
Agitating equipments, 
pumps, pump shafts 
and rods, valve parts 


Mixing tanks, process 
piping bubble caps, 
pickling tanks 


Also Type 303Se 


Type 443 


Type 329 





51 Carpenter Steel Co. 
Alloy Tube Div. 
Union, N. J. 


Tubing 


Sheet, plate bar, tubing 


Heat exchanger tubing. 


Tanks, ducts, fume bil- 
lets, h 


\-in. to44-in. O.D. 


20 Cr, 29 Ni 





52 Celanese Corp. of 
America 
Newark, N. J. 


: Sheets, films, granules. 
Fostifles...csscesvss 
Forticel 


Linings 
Pipe, valves, liners 
Pipe, valves, liners 


Cellulose propionate 





53 Chase Brass and Cop- 
per Co., Inc. 
Waterbury, Conn. 


Electrolytic Tough 
Pitch C 
Doxidized Copper... 


Arsenical Copper... . 


Arsenical Admiralty. . 


Red Brass... . 


Cupro-Nickel....... Tube, sheet 


Silicon Bronze Sheet, strip, rod, wire. 


Kettles 

Condenser, evaporator, 
and heat exchanger 
tube. Gas lines, gas- 
oline supply lines, oil 
coolers, oil lines, and 
paper stock lines 

Condenser and heat ex- 
changer tubes 

Condenser, evaporator, 
heat exchanger and 
gas cooler tubes, filter 
screens 

Condenser, evaporator, 
and heat exchanger 

tube, piping 

Condenser, evaporator, 
and heat exchanger 
tube, piping 

Evaporators, kettles, 
pickling tanks and 
baskets, tie rods, and 
filter screens 





Chemical and Power 
Products, Inc. 
New York, N. Y. 


Chempro...... : Sheets, rods, cylinders, 
tubing, bars, tape 


Packing, gaskets, mech- 
anical seals, linings, 
expansion joints, spe- 
cial parts 





Chicago Gasket Co. 
Chicago, Ill. 


Rods, sheets, tubing, 
cylinders 


Gaskets. packing, seals 





Chicago Bridge and 
Iron Co. 
Chicago, Ill. 


Plates, sheets 


Tanks, towers, digesters 





Ciba Products Corp. 
Kimberton, Pa. 


Liquid and solid resins 


Pump impellers and 
castings 


Casting resins 





Cleveland Container 
Co. 


Cleveland, Ohio 


From 3/32 in. to 8 in. 





Climax Molybdenum 


0. 
New York, N. Y. 


Bars, ingots, tubing... 


High-temperature ap- 
plications 





Colonial Plastics 
Co. 
Cleveland, Ohio 





Van-Cor........ ; Pipe, tubes, pipe fit- 
tings, valves, sheet, 
rod, bar, custom fa- 
brication and extru- 
sions 
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Colorado Fuel and 
Iron Corp. 
Wilmington, Del. 


Plates and heads. .... 


Tank linings 





Columbia-National 


Corp. 
Cambridge, Mass. 


Sponge 


Shafts, heat exchanger 
tubing, valves 


Reactor and com- 
mercial-grade 
sponge 





Connecticut Hard 
Rubber Co. 
New Haven, Conn. 


Sheets, sponge, extru- 
sions, moldings, fa- 
bricated parts 


Gaskets, seals, ducts 





Cooper Alloy Corp. 
Hillside, N. J. 


Castings... 


Pump parts, valve parts, 
mixers 

Heat and corrosion re- 
sistant equipment 





Coors Porcelain Co. 
Golden, Col. 


Tubes, rods, bricks. . . 
Tubes, rods, bricks. . . 


Pump plungers, valves, 
ball mill liners, heat 
exchanger tubing and 
plates, rotary seals, 
grinding balis 


High alumina 





Copolymer Rubber 
and Chemical Corp. 
Baton Rouge, La. 


Linings, gaskets 





Corhart Refractories 
Co. 
Louisville, Ky. 


Corhart Electrocast 
(Standard, Zac, 104) 


Furnace linings........ 


Fused cast 





Corning Glass Works 
Corning, N. Y. 


Pyrex Brand........ 


Corning Brand 


Pyroceram Glass- 
Ceramics 


Vycor Brand........ 


Corning Brand 
Corning Brand 


Sheet, tubes, castings, 
blown ware, pressed 


Sheets, plates, cruci- 
bles, optical windows 


Piping, fittings, heat 
exchangers, columns 
valves, trays, gage 
glasses, sight glasses, 
tubing 


New material—custom 
built 

Trays, tubing, crucibles, 
sight glasses, sheet, 
special shapes 

Hot cell windows 


Flat tempered guage 
and sight glasses... . 


Borosilicate glass 


96% Silica 
Lead glass 


Lime glass 





69 Crane Packing Co. 
Morton Grove, Ill. 





parts, compounds 


Valve or pump packings, 
hydraulic cylinder 
packing, gaskets, shaft 
seals for pumps, agi- 
tators, mixers, pipe 
thread or gasket seal- 
ing compound 





70 Crucible Steel Com- 
pany of America 
Pittsburgh, Pa. 


1.6.1-1.6.28, 1.7.. 


14.1-144....... 





CPR r6 ss bse sos 


Crucible............ 


Crucible........ 


Accumet and Crucast 


Ferro-Vac 4340 


Ferro-Vac Halmo.... 


Crucible Ti 
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Pigs and bars 
All forms but tubing, 
bricks and blocks 


All forms but tubing, 
bricks and blocks 


All forms but bricks 
and blocks......... 


Cast to specs......... 


Vacuum melted—all 


Bolts and nuts, skips, 
hoppers, freight cars, 
pumps, coke quench- 
ing cars, pump parts, 
silos 

Non-corrosive applica- 
tions, oil and gas in- 
dustry, dairy equip- 
ment, appliances 

Non-corrosive applica- 
tions, heat exchangers, 
aircraft, dairy equip- 
ment, building 

Aircraft parts, non- 
corrosive applications, 
valve parts, sand- 
shell-precision invest- 
ment 


Gears, pinions, shafts 
and pins for critical 
applications, bolts, 
screws, aircraft struc- 
tural parts 


Hot work tool steel, 
bearings for —high- 
temperature applica- 
tions 

Aircraft parts, chemical 
industry valves, mis- 
sile parts, nautical 
components......... 


Pipe and tubing 4 
to 48 in. 


Formerly Rem-Cru 
Titanium 
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Curtis Wright Corp. 
Metals Processing 
Div 
Buffalo, N. Y. 


Tubes, extruded shapes 


High-pressure piping 
systems. .......+. 


* 


10-20-in. O.D. 





Denver Equip. Co. 
Denver, Colo. 


LAA, 1.46....... 


Casing .csicc cae ccue 


CNN oo oss te'ns'a bse 


Pump impellers, ball 
mill linings, filter 
bodies 

Ball mill heads, crusher 
frames 

Ball mill liners 





Diamond Alkali Co. 
Cleveland, Ohio 


24.6.1, 24.6.2..... 


Linings, pipe 





Dow Chemical Co. 
Midland, Mich. 


po eer per ee 


en Ee 
24.5, 24.8, 24.10.. 
9 


Saran.... ape: Sheets, rods, cylinders, 

blocks, discs, tubes . 
Saraloy.... 
orapeenys Resin powder 
Ingots 


Piping, valves, fittings. . 
Tank linings, gaskets 
Linings, piping systems 


Lined iron pipe 





Dow Corning Corp. 
Midland, Mich. 


Solution 


Dry resin 


Powders.........++-. 





Fully compounded sili- 
cone rubber stocks 
and pastes 


Laminating resins for 
structural and elec- 
trical components 
serviceable at tem- 


peratures around 500F. 


Molding compound for 
compression or trans- 
fer molding of struc- 
tural and electrical 
components service- 
able at temperatures 

Foamed structures for 
high-temperature ap- 
plications 

Gaskets, seals, O-rings, 
ducts, electrical insu- 
lation and other ap- 
plications requiring 
rubber parts for serv- 
ice temperatures from 
130 to 500 F. 


59% silicone resin 
solution 


Glass fiber reinforced 





Duraloy Company 
Scottdale, Pa. 


1.6.1-1.6.28.... 


Static cstgs, centr. cast 
tubing, shell mold 
cstgs. 


Pump impellers, casings, 
valve trim, gas re- 
former tubing 





Durethene Corp. 
Chicago, IIl. 


Durethene Tubular 


Pipe 





Duriron Co., Inc. 
Dayton, Ohio 


a ere Castings. 6. se ciecsene 


Durichlor 
Durimet 20 
Dureo D-10 
Chlorimet “ Castings 
Durco 18-88 
Durco 18-8SMo 
Casting®...:.....-.:. 


Durco Ductile Iron.’ Casting: ........ 
Durco 18-88 
Durco 18-8S8SMo ] Fabrications 


Durimet 20 


Pipe fittings, heat exch. 
parts, pump parts, 
valve parts, exhaust 
fan parts, drain p pe 


Pump parts, valve parts 


Valve parts, sink strain- 
ers, laboratory sinks, 
pump parts 

Pump parts, valve parts 


Filtration equipment 





E. I. du Pont 
de Nemours and 
Co. 
Wilmington, Del. 


Gaskets, linings 
Gaskets, linings 


Molded produets, pip- 


ing, 
Valves, pipe, reactors 


Fluorocarbon rubber 





Ti) Pastern Stainless 


Steel Co. 
Baltimore, Md. 


Sheets, plates, coils 
strips 


Furnace parts, heat ex- 
changer tubing, reac- 
tor shells, filters 


Types 318, 330, 348, 
442, 201, 202, 
A286 





81 


‘Eastman Chemical 
Products, Inc. 
Kingsport, Tenn. 


Tenite Polyethylene 
Tenite Butyrate 
Tenite Acetate 
Tenite Propionate 


Piping, valves, liners 





82 


Easton Plastic 
Products Co., Inc. 
New York, N. Y. 





24.6.1, 24.6.2..... 


Piping systems 
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Eimco. Corp. 
American Foundry 
and Machine Div. 
Salt Lake City, 
Utah 


CII. os ce deci e ss 


Valves 
Ball mill liners, con- 


Ball mill liners, screw 
conveyor flights 

Impeller bars, High- 
temp. application... . 


High Cr, Mo. iron 


Austenic Ni-Cu 





Electric Steel 
Foundry Co. 
Portland, Ore. 


1.6.1, 1.6.3, 1.6.4— 
1.6.10, 1.6.12, 


Valves, fittings, pipe 
Valves, fittings, pipe... 


Ni-Resist, Monel, 
Inconel, Has- 
telloys, 17-4PH 





Electro Chemical 
Eng. and Mfg. Co. 
Emmans, Pa. 


Tank linings 





Electro Refractory 
and AbrasivesCorp. 
Buffalo, N. Y. 


Silicon carbide 
Silicon carbide 
Fused alumina 





Empire Steel 
Castings, Inc. 
Reading, Pa. 


Valve and pump com- 
ponents, nozzles, 
screws 


Pump components and 
general 





Enjay Co. 
New York, N. Y. 


Chemical hose, conveyor 
belts, gaskets, scals, 
O-rings, lini 





Escambia Chemical 


Corp. 
New York, N. Y. 


24.6.1, 24.6.2..... 


Linings, pipe, valves 





Falls Industries, Inc. 
Solon, Ohio 


bars, tube block 


Heat exchangers (tubes, 
plates, cylinders, 


pellers), pipe, fittings 





Fanstee! Metallurg- 
ical Corp. 
North Chicago, Ill. 


Sheet, tubing, rod, wire 


Sheet, tubing, rod, wire, 
extrusions, forgings 


Plate, sheet, rod, sin- 
tered parts 


Sintered parts 


Heat exchangers, heat- 
ing and cooling coils, 
evaporators, liners for 
reactors 

Tubing, forgings, and 
other parts fcr high- 
temperature, corro- 
sion service 

High-temperature parts, 
parts for radicactive 
shielding 

High density material 
for counterweights 
and radioactive shield- 
ing 





Filtros Inc. 
East Rochester, 
N. ¥. 


Plates, cylinders, por- 
ous disks 


Nutsche filters, catalyst 
carriers, gas disper- 
sion units, diffuser 
media 


Quartz, carbon, 
fused alumina, 
mullite 





Firestone Plastics Co. 
Pottstown, Pa. 


Sheets, plates, 
castings 


Valve bodies, tank lin- 
ings, gaskets 





Firestone Tire & 
Rubber Co. 
Akron, Ohio 


Linings, gaskets 





Firth Sterling Inc. 
Pittsburgh, Pa. 


Ingot, billet, hot and 
cold rolled strip, 
round bar 


Process piping, tank lin- 
ings, valves, fittings 





Fluoro Plastics Inc. 
Philadelphia, Pa. 


Tape, sheet, rod, tube, 
special shapes 


Gaskets, packing seals, 
pump and valve pack- 
ing 





Frontier Bronze Corp. 
N. Falls, N. Y. 


Ventilating fans, engine 
and compressor pis- 
tons 


5.4% Zn, 0.5% Me 
0.58% Cr, 0.18% 
Ti 





Furane Plastics, Inc. 
Los Angeles, Calif. 





Epocast 


Jet-Kote 
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Liquid 


Linings, for tanks, agi- 
tators 

Linings for fume ducts, 
filter presses 


Baked furane 
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Garlock Packing Co. 
Palmyra, N. Y. 


24.9, 24.11.1, 
24.11.2, 24.11.3. 


25.1.2, 25.2, 25.4.. 


Gaskets, tubing, molded 
and extruded shapes 
Gaskets, tubing, molded 

shapes 


Oil seals, gaskets, tub- 
ing, molded shapes 





Garlock Packing Co. 
United States 
Gasket Co. 
Camden, N. J. 


Sheets, tape, rods, tub- 
ing, bars, cylinders, 
custom molded parts 


Sheets, discs, film, rods, 
tubing, custom- 
molded parts 

Tubing, rods, film, slab, 
custom-molded parts 


Hopper, chute, mixer 
and other equipment 
linings, work surfaces, 


Pressure tubing-equip- 
ment components 


Anti-stick qualities, 
non-contaminat- 
ing, low coefficient 
of friction, anti- 
corrosion qualities 

Heat sealed linings, 
resistant to most 
chemicals 


1,000 psi. and 2,500 
psi., heat stabi- 
lized tubing 





Gates Engineering 
Co. 


Wilmington, Del. 


24.6.1, 25.4, 25.8, 
25.1.1, 25.1.2... 


Tank linings 





General Alloys Co. 
Boston, Mass. 


1.6.1-1.6.28...... 


Pumps, valves, filter 
plates, piping, fittings, 
impellers, sluice gate 
parts, digester parts 

Pump parts 


Also fabricate 1.5.4- 
1.5.34 





General Electric 
Chemical Materials 
Dept. 

Pittsfield, Mass. 


Metallurgical 
Products Dept. 
Detroit, Mich. 


Refractories 


Wear and corrosion re- 
sistant parte 

Corrosion and heat re- 
sistant parts 


Polycarbonate resins 





Generai Electric Co. 
Plastics Dept. 
Decatur, Ill. 


24.1-24.9, 24.11.2, 
24.11.3, 24.12, 
24.13.2, 24.13.3, 
24.14, 24.15, 


Custom moldings 





General Electric Co. 
Silicone Products 
Waterford, N. Y. 


Silicone resins, rubber 
compounds 


Tubing, insulation, 





General Rubber Corp. 
Tenafly, N. J. 


Gaskets 


Linings for tanks, valves 








General Tire & 
Rubber Co. 
Bolta Products Div. 
Lawrence, Mass. 


Boltaron 
Boltathene 
Boltaron 


Tanks, ducts, fans, nuts, 
Tanks, ducts 





General Tire & 
Rubber Co. 
Chemical Div. 
Akron 9, Ohio 


24.6.1, 24.6.2..... 


Rubber-like gum 
Resins, powders 


Piping, valves, liners 





Goldsmith Bros., 
Smelting and 
Refining Co. 
Chicago, Ill. 


TA FASTBs..... 
11.1-1L.5.. 


Equipment linings 
Tank linings, pipe, im- 
peller blades 





Goodall Rubber Co. 
Treaton, N. J. 


25.2, 25.3, 25.5 
25.1.1, 25.1.2 


Sheets, tubular....... 


Linings, gasketa 





B. F. Goodrich 
Chemical Co. 
Cleveland, Ohio 


» tS Pepe 


Powder, liquid, sheet. . 


Powder and latex 
Crumb, powder, slabs, 
1 i 


Thermoplastic ma- 
terials for ex- 
trusion, molding, 
casting, coating, 
and calendering 

Thermoplastic 


Special purpose rub- 
bers 

Special purpose rub- 
bers 

Acrylic copolymer 





B. F. Goodrich 
Industrial Products 
Akron, Ohio 





Tank lining 
Pipe, fume ducts 
Tank lining 
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113 Goodyear Tire & 
Rubber Co. 
Akron, Ohio 


Plioweld Lining. . . 
Armadillo 


Armaplate.......... 


Plioflex 


Chemigum 


Tank lining, pump lining 

Chute and trough lining 
tanks, pumps, impel- 
lers 

Chute and trough lining 
tanks, pumps, impel- 


Gaskets, packing 

Gaskets, hose, tubing 

Gaskets, tubing, 
O-rings, seals, grom- 


Factory applied 


Rubber lining 
bonded to sheet 
steel 


Oil and fuel resistant 





Goslin-Birmingham 
Mfg. Co. 
Birmingham, Ala. 


1.1.1, 1.3.2, LZ. 


1.2.2, 1.4.1-1.4.6. 


Castings 


Castings........ 


Autoclaves, kettles, fil- 
ters, towers 

Pump casings, auto- 
claves, pump impel- 
lers, miscellaneous 
castings 





W. R. Grace and Co, 


New York, N. Y. 


Crystals 


Sheet film 
Pellets. 


Plastic molding com- 
pounds 

Insulating material 

Insulating materiais, 
pipe, tubing 





Graphite Specialties 
Corp. 


Niagara Falls, N. Y. 


Carbo-Tite 
Graph-I-Tite 


Rods, tubes 


Rods, tubes 


Heat exchangers, cas- 
cade coolers, evapora- 
tors high temperature 
furnaces, chlorine 


Impervious without 
the use of resins 





Great Lakes Carbon 


‘orp. 
New York, N. Y. 


Rounds, blocks, bricks 


Tank and furnace lin- 
ings, electrolytic cells, 
nuclear reactors 





Grinnell Co., Inc. 
Providence, R. I. 


Tubing, piping....... 


Piping systems, valves 





Handy and Harman 
New York, N. Y. 


Sheet, plate, rod, tube, 


Tank lining, tubes, gas- 
kets 





Harbison- Walker 
Refractories Co. 
Pittsburgh, Pa. 


Brick, castables, blocks 


High-temperature lining 





H. N. Hartwell and 
Son, Inc. 
Boston, Mass. 


Tubular, sheets, blocks, 


Tubular, sheets...... 


Piping systems, valves, 
tanks 


Pipe, tank linings 





Harvey Aluminum 
Torrance, Calif. 


14.1-14.4....... 


Rod, bar, pipe, tube, 
hollow sections, forg- 
ing stock, impact ex- 
trusions, structural, 
special shapes 


Extrusions, forgings, 
castings 


Extrusions, forgings.. . 


Extrusions........... 


Aluminum tubing and 
pipe for piping, heat 
changers, aluminum 
impact extrusions for 
AEC applications, hy- 
draulic lines and fit- 
tings, aluminum forg- 
ings 


Titanium forgings for 
valve bodies, fittings. 
Ti extrusions for heat 
exchangers and piping 
of special fluids 

Valve bodies, fittings, 
piping 


Structural applications 





Haveg Industries Inc. 


Wilmington, Del. 


Haveg 31, 41 
Haveg 7710 
Haveg TeFloz 
Haveg 61, 93 


Sheet, rod, tube, pipe, 
fittings valves...... 


Tank linings, structural 
parts 





Heil Process 
Equipment Corp. 
Cleveland, Ohio 





Hercules Powder Co. 


Wilmington, Del. 


— 





Nocordal 
Rigidon 


Sheets, ducts, shapes. . 


Heat exchangers 

Ventilating ducts, fume 
scrubbers, fans, hoods, 
tanks 





Hi-fax 


PROGR. 5 acces eave 


Penton 
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Molding powder 
Molding powder 


Piping systems, valves 

Piping systems, valves. 

Injection molded valves, 
fittings and pump 
parta, extruded rod, 
tube and pipe 


Polypropylene 
Chlorinated poly- 
ether 
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Heresite & Chemical 
Co. 
Manitowac, Wisc. 


Heresite M-66... 
Herecrol N-40.... 


Small pump parts 
Tank linings, gaskets... 
Tank linings 


Crepe is compounded 
Self-curing 





Hooker Chem. Corp. 
Durez Plastics Div. 
Tonawanda, N. Y. 


Agitators, pumps, valves 
Tanks, duct work, struc- 
tural parts 





Houghton 
Laboratories Inc. 
Olean, N. Y. 


Tank linings, piping 





Illinois Clay 
Products Co. 
Joliet, Ill. 


Linings, furnace walls, 
high-temperature con- 
struction 





Industrial Plastic 
Fabricators, Inc. 
Norwood, Mass. 


Tank linings 





International Nickel 
Cc 


0. 
New York, N. Y. 


.+ Sheets, plates, rods, 


bars, tubular, wire, 
forgings, castings 


Autoclaves, dryers, pip- 
ing, evaporators 
Stills, evaporators, fans, 


Evaporators, fermenta- 
tion tanks, heaters 


“S$” Monel-cast form 


. .Fe-Ni-Cr alloy 
sues Ni-Fe-Cr alloy. 





The Ironton Fire 
Brick Co. 
Ironton, Ohio 


Acid tank linings, pickl- 
ing tanks 

Furnace linings 

Lime and cement kiln 
linings 





Jenkins Bros. 
New York, N. Y. 





Johrs-Manville 
New York, N. Y. 


Furnace linings 
Gaskets, packings 





Jones and Laughlin 
Steel Corp. 
Pittsburgh, Pa. 


Heat exchangers, tanks, 
columns, pumps 
Piping systems 


Steel-jacketed PVC 
pipe 
Polyethylene bottles 





Jones and Laughlin 
Steel Corp. 
Stainless and Strip 
Div. 

Detroit, Mich. 


Bars, wire, billets, 
sheets, strip........ 


Sheet and strip not 
produced in 1.5.4. 
1.5.23, 1.5.28, 
1.5.30 





Jessop Steel Co. 
Washington, Pa. 


‘5.18, 1.5.21... 


1.6.13, 1.6.25... 


Bars, sheets, plates. . . 


Bars, sheets, plates. . . 


Bars, sheéts, plates. . . 
Bars only 


Bars, sheets, plates 
Bars only 


Castings............. 


Reactors, heat exchang- 
ers, columns 
Chemical equipment 


Crystallizers, heat ex- 
changer, columns 


Pumps, valves 





Kaiser Aluminum 
and Chemical 
Sales, Inc. 
Chicago, Ill. 


2.1, 2.3, 2.4, 2.6- 
2.1 


Sheet, plate, foil, wire, 
bar, rod, forgings.. . 
Castings............. 


Brick, ramming mixes 


Heat exchangers, tanks 

Valves, pump compo- 
nents, fittings 

Furnace and kiln linings, 
high-temperature con- 
struction 


Periclase (MgO), 
chromite 





Kawecki Chemical 


Co. 
New York, N. Y. 


Sheets, plates, rods, 
bars, tubes, wire, foil 


Evaporator bodies, 
pump impellers, heat 
exchangers 





Kaykor Industries, 
Inc. 
Yardville, N. J. 





24.6.1, 24.6.2..... 


Vyflex L-15.... 


Sheeta, plates 


Exhaust ducts, stacks, 
hoods, pumps, fans, 
custom fabricated 
items 

Tank lining, membranes 

Tank lining 

Gasketing in corrosive 
environments 
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Delanium.......... 


Condenser bodies, evap- 
orator bodies, heat ex- 
changer bodies, rup- 
ture discs, rupture 
dise holders, safety 
valve liners, pump 
casings, pump impel- 
lers 








Keasbey and 
Mattison Co. 
Ambler, Pa. 


Water pressure systems 


Asbestos-cement 
pipe 





Kennametal Inc. 
Latrobe, Pa. 


Kennametal and Ken- 
tanium 


Bars, sheets, rods, wire, 
foil 


Rods, bars, tubes, dises, 
blocks, blanks, press- 
ings, metal powder, 
extrusions 


Heat exchangers, bay- 
onet heaters, tank lin- 
ings 

Liners, crusher compo- 
nents, scraper blades, 
nozzles, wear strips, 
pumps impellers 


Tungsten and titan- 
ium carbides 








Knapp Mills, Inc. 
Long Island City, 
N. Y. 





Maurice A. Knight 


Co. 
Akron, Ohio 


Sheets, brick 


Tank linings, radioactive 
shielding 








Pipe, jars, filters, sumps, 
towers, tower pack- 
ings, tanks, valves 

Tank linings 

Tank lining, pipe... 


Tank linings 


Pipe, towers, 
valve bodies, 


Plastisized and rigid 
vinyl 


Furan resin 





Koppers Co. 
Pittsburgh, Pa. 


i SRR ipa 
S08. viscous. 


Molding powder..... . 
Molding powder...... 


Pipe fittings, pipe 
Pipe, molded products 





Kraloy Plastic Pipe 
Co., Ine. 
Los Angeles, Calif. 


24.6.1, 24.6.2..... 


Piping systems 





Kurtztown Foundry 
and Machine Corp. 
Kurtztown, Pa. 


1.1.1, 1.1.2, 1.1.4.. 


Pumps, tanks, valves 
heavy equipment 





La Favorite Rubber 


Co. 
Hawthorne, N. J. 


Tank linings 





Lebanon Steel 
Foundry 
Lebanon, Pa. 





Lapp Insulator Co., 
Inc. 
Process Equipment 
Div. 


Leader Iron Works, 
Ine. 
Decatur, Ill. 





1.4.1~-1.4.6, Circle (L) and Ceram- 
1.6.1-1.6.28, 4.2, icast 
10.1-10.6 


COMMER. isos suet 


Pump impellers and cas- 
ings, valve trim and 
bodies, agitator blades 
evaporator bodies, 
screw conveyor flights 


Cirele (L)—Sand 
castings up to 
7,000 lb. Cerami- 
cast—close toler- 
ance castings from 
ceramic molds; up 
to 300 Ib. 





Tubular, castings 


Tubular, castings... .. 


Tower packing, corro- 
sion, resistant valves, 
pipe, special shapes 

Pipe, and valves....... 


Fiberglass and epoxy 
resin armor 





Plates, sheets 


Tank linings, evaporator 
bodies, autoclave 
bodies, heat exchang- 
ers, fractionating 
column shells and 
trays 











Libbey-Owens-Ford 
Glass Co. 
Toledo, Ohio 


Tufflex.... 


h 2. RS ear ey 


Equipment linings, 
tanks, columns 





Libbey-Owens-F ord 
Glass Fibers Co. 
Toledo, Ohio 


Reinforced plastics 





Linatex Corp. of 
America 
Stafford Springs, 
Conn. 





Link-Belt Co. 
Chicago, Ill. 


Pumps, valves, tank lin- 
ings, agitator blades, 
ball mill liners 








PROWINE gi6 Ha. sc cote 


Pump casings, gears 





Logan Clay Products 
Co. 





Logan, Ohio 


Logan.... 
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Tubes and pipe... . 


Drains, sewers........ 


4 to 36-in. dia. 
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158 Los Angeles Steel 
Casting Co. 


Los Angeles, Calif. 


1.2.2, 1.4.1-1.4.6, 
1.6.1-1.6.28.... 





159 Lukens Steel Co. 
Coatesville, Pa. 


2.1 
-3.1,1.3.4-1.3.6, 
1.2.9.... 


FORMS 


APPLICATIONS 


REMARKS 





Castings. .... 


Made to customers’ 
blueprints 








Plates 


PUR as + 60044 cele ee 


ST 


Plates... 


Plates....... 


Tube sheets, heat ex- 
changers, tanks, pres- 
sure vessels, columns, 
kettles, evaporators, 
etc. 

Process equipment 


Tube sheets, heat ex- 
changers, tanks, pres- 
sure, vessels, colurnns, 
kettles, evaporators. . 


Pressure vessels for high 
temperature 

Pressure vessels and 
tanks for low temper- 
ature 

Pressure vessels 


Hastalloy and clad 
steel 


Cupro-nickel clad 
steel 





Trenton, N. J. 


Sheet, rod, tube, cus- 
tom moldings 
Farbications 

Custom moldings 


Pipe, fittings, valves, 
linings, roll coverings, 
molded equipment 





Mallory-Sharon 
Metals Corp. 
Niles, Ohio 


All mill shapes 


All mill shapes 


All mill shapes 


Tower packing, pall 
rings, pump impellers, 
heat exchangers, tank 
linings, chlorine diox- 
ide mixers 

High strength alloy for 
elevated temperature 
and/or pressure 

Pump impellers valves, 
heat exchangers, 
tower packing pall 
rings, autoclave 
bodies, tank linings 


Atomic reactor 
grade, commer- 
cial grade, 
Zircaloy-2 





Mannesmann-Easton 
Plastic Prod. Co., 
Inc. 

Easton, Pa. 


24.6.1, 24.6.2..... 


Pipe, tubing, rod stock 


Piping systems 





McDanel Refractory 
Porcelain Co. 
Beaver Falls, Pa. 


23.3, 23.5.. 


Tubing, bricks 


Mill, furnace linings, 
insulators, combus- 
tion tubes 





McLouth Steel Corp. 
Detroit, Mich. 


Sheet, strips 
Sheet, strips 


Sheet, strips 
Sheet, strips......... 


Sheet, strips 
Sheet, strips 
Sheet, strips 
Sheet, strips 


Beer fermenters 

Strainers, screw convey- 
ors 

Heat exchangers, vats 

Large-section welded 
tanks 

Impellers 

Heat exchangers 

Burner parts 

Fractionating tower 
shelves and bubble 
caps 





Metals and Controls 
Corp. 
General Plate Div. 
Attleboro, Mass. 


3 ee 
11.1-11.6... 


Foil, strip 

Foil, strip, wire, (in- 
cluding thermocouple 
wire), tubing, gauze 
—solid and clad with 
base metal 

Foil, strip 

, wire, foil, coils, 

strip 


Equipment lining, cata- 
lyst 





Midvale-Heppenstall 
Philadelphia, Pa. 


1.2.1, 1.4.1, 1.4.6, 
1.5.1-1.5.34, 
10.1-10.6, 16, 17 


Forgings 


Valve bodies, crusher 
rolls, autoclave bodies 





Minnesota Mining 
and Manufacturing 
Co. 

St. Paul, Minn. 





1s & Pe Kel-F(R) 


24.11.2 Kel-F(R) 
24.5 Scotchply 
24.1 Scotchply 


Kel-F(R) 


Molded and extruded 
parts 
Bulk-plastic powder... 


Rolls, sheets 
Rolls, sheets. . . 
Bulk, solid rubber, 


molded and extruded 
parts 


Tank linings, agitators . 

Valves, ‘““O” rings, pump 
diaphragms 

Piping, tanks, chemical 
equipment 

Piping, tanks......... 


Pumps, valves, plating 
component 


Dispersions 


Phenolic-asbestos, 
phenolic-nylon 


Elastomers 
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Modular Plastic Corp. 
Detroit, Mich. 


24.4, 24.5........ Polyglas 


Sheets, castings, tubu- 
lar, moldings 


Tanks, tank linings, Fiber-reinforced, 
pipe, ducting, absorp- also bonded to 
tion towers, scrubbers steel 





Monsanto Chemical 
Co. 


St. Louis, Mo. 


24.6.1, 24.6.2..... 
24.1, 24.4, 24.10. 


Resin powder 
Resin powder 


Linings, piping systems 





Mueller Brass Co. 
Port Huron, Mich. 


Alloy 214A......... 


Alloy 799 


Alloy No. 
Alloy No. 


Alloy No. 


Alloy No. 7 


Alloy No. 600, 603. 


Alloy No. 515... 


Alloy No. 


Alloy No. 224E, 224C, 
224K 
Alloy 217........... 


Sinteel porous bronze, 
sinteel bronze bear- 


Powder compacts, fab- 
ricated products 


Impact extrusions, 
sheet extrusions 


Impact, extrusions... . 


Tube, fittings, bends, 
special forms 


pn Er pir 


Rod, forgings. 
chined parts 


Rod, bar, forgings, ma- 
chined parts 


Rod, forgings, ma- 
chined parts 


Rod, forgings, ma- 
chined parts 


Rod, forgings, ma- 


chined parts 


Sand castings 


Powder compacts.... . 


Tees, valve bodies, 
valves, stems, dehy- 
drators 

Adaptors, tubes, cans, 
diaphragms, cases, 
special fabricated 
components 

Special fabricated com- 
ponents 

Adaptors, cans, cases, 
tubes 

Plumbing, heat ex- 
changer coils and 
bends, manifolds, heat 
exchangers 

Machined fittings and 
special parts 

Valve components 

Plumbing, valve stems, 
special parts 

Valve bodies, stems, fit- 
tings, valves, hard- 
ware, nuts, liquid in- 
dicators 

Hardware, machine 
hardware, rivets, 
screws 

Bearings, gears, stems, 
connecting rods, 
shafts, rings 

Stems, valve bodies, 
chlorine valve bodies 

Valve stems, valve 
bodies, chlorine valve 
bodies, valve seats, 
gears, marine hard- 
ware 

Valve stems, gears, bear- 
ings, rings, valve 
seats, guides, rollers, 
collars, cams 

Plumbing fittings, valve 
bodies 


Filters, 
ings 

Chemical plumbing 

Chemical plumbing, 
water plumbing 


bearings, bush- 





National Distillers 
and Chem. Corp. 
U. 8. Industrial 
Chemicals Co. Div. 
New York, N. Y. 





Piping, lining 





National Lead Co. 
New York, N. Y. 


1.3.3, 7.1-7.6..... 


Sheets, plates, tubular 


Tank linings, piping, 
valve bodies, pump 
impellers, heat ex- 
changer tubing, evap- 
orator bodies, auto- 
clave bodies, agitator 
blades 





National Steel Corp. 
Weirton Steel Co. 
Div. 

Weirton, W. Va. 


Tubing, tanks Zinc coated steel 





New Jersey Zinc Co. 
New York, N. Y. 


Horse Head Zamak.. 
Zilloy 


Slabs 
Ingots We 
Rolled strip 


Linings, casting forms 





North American 
Refractories Co. 
Cleveland, Ohio 


Furnaces, boilers, rotary 
kilns, metallurgical 
furnaces, heating and 
annealing furnaces, 
checkers and checker 
chambers 





Northwest Lead Co. 
Seattle, Wash. 





Bunker Hill......... 
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wire, castings, bricks 


Agitator blades, tank 
linings, tanks, piping 
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177 Norton Co. 
Worcester, Mass. 





rm Alundum 


Crystolon 


Crystolon N........ 


Magnorite.. . . 


Bricks, blocks, tubes, 
Bricks, blocks, plates, 
tubes 


Bricks, blocks, plates, 


Bricks, blocks, plates, 
tubes 


Bricks, blocks, plates, 


Reactor linings, heat ex- 
changers, furnaces... 


Furnaces, dust collec- 
tors, retorts 


Chemical fusion fur- 
naces, retorts, alumi- 
num melting 

Heat exchangers, air 
heaters, chemical re- 

Fusion furnaces, metal 


melting......... eae 


Refractories, cermets... 


Alumina 


Silicon carbide 


Nitride bonded sili- 
con carbide 


Stabilized zirconia 


Magnesia 


Borides, carbides, 
nitrides, oxides 





Ohio Steel Foundry 
Co. 
Springfield, Ohio 


Corrosion resistant in 
all cast forms, fittings, 
return bends 





Owens-Illinois Glass 
Co. 
Toledo, Ohio 


1.3.2, 23.1.. 


Equipment linings 





Owens-Corning 
Fiberglas 
Toledo, Ohio 


Reinforced plastics 





Oregon Metallurgical 
Corp. 
Albany, Oregon 


14.1, 14.2, 14.4, 19 
14.3... na dene 


Ingots, vacuum cast 
shapes 

Ingots 

Ingots and castings 

Ingots only 

Ingots 

Ingots, castings 


To customers specifica- 
tions (valves, pumps, 
etc.) 





Pacific Foundry Co. 
Ltd. 
San Francisco, 
Calif. 


1.6.6., 1.6.7, 1.6.10, 
1.6.12, 1.6.19, 
1.6.20, 1.6.22... 


Castings 


eee Pres 


General castings 

Pump and valve parts, 
filter screens 

Pipe and fittings, pumps, 
valves, fans 


Pump parts, valves, 
chemical equipment, 
castings 





Patterson Foundry 
and Machine Co. 
East Liverpool, 
Ohio 


ROMAB. 0 dike iis ss 


Balls, blocks... . 


Balls, spheres, blocks, 
special shapes 


Grinding media, tank 
linings, ball mill lin- 
ings, mixer linings 

Grinding media, tower 
packing, ball mill lin- 
ings, screw conveyor 
liners, chute linings, 
discharge nozzles, dis- 
integrator blades 





Pfaulder Co. 
Pfaulder-Permutit 
Inc. 

New York, N. Y. 


Glasteel 


Reactors, storage tanks, 
heat exchangers 
columns, dryer blen- 
ders, pipe, valves and 
fittings 


Glass fused to steel 
by high-tempera- 
ture firing 





185 Phelps Dodge Copper 
Products Corp. 
New York, N. Y. 


5.1.1-5.1.4.....6+ 


5.2.1-5.2.7, 5.2.9, 
5.2.10, 5.2.13, 


Tubular 


Tubular 


Radiators, heat ex- 
changer tubing 


Distiller and heat ex- 
changer tubing, steam 
and water lines, ma- 
rine hardware, plumb- 
ing accessories 





Phillips Chemical Co. 
Bartlesville, Okla. 


Tank linings, pipe wrap, 
metal coating, chem- 
ical containers 





Phoenix Iron and 
Steel Co. 
Steel Tube Div. 
Phoenixville, Pa. 


Heat exchanger tubing 





Pittsburgh Corning 
Corp. 
Pittsburgh, Pa. 





Foamsil.. . . 


Blocks, tubular 
Blocks, bricks, tubular 


December 


Tank linings, evaporator 
bodies, tower packing, 
autoclave bodies 


Blocks to 4-in. thick 
Blocks and bricks to 
3 in.-thick 
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Sheets, plates, 


MANUFACTURER MATERIAL TRADE NAME 





Polymer Corp. of | ai ei tert Polypenco.......... Agitator blades, gaskets, 


Penna. 
Reading Penna. 


WORD Beis Goins Polypenco 


Polypenco 


bars, tubular 


Sheets, plates, 
bars, tubular 


Sheets, plates, 
bars, tubular, 


pump and valve pack- 
ings, gears, bearings 
Tank linings, gaskets, 
pump and valve pack- 
ings, bearing scals 
Tank linings, gaskets, 
pump and valve pack- 
ings, bearings, seals 


Teflon 


Chlorinated poly- 
ether plastic 





H. K. Porter Co., Inc. 
Quaker Rubber 
Div. 

Pittsburg, Calif. 


Tank linings, pump 
valve packing, gaskets 
Gaskets 





H. K. Porter Co. 
Refractories Div. 
Pittsburgh, Pa. 


High-temperature con- 
struction 


Firebrick, silica 
brick, acid brick 





Raybestos-Manhattan, 
Inc. 
Passaic, N. J. 


Powders, resins... . 


Powders, resins....... 


Powders, resins. . 


Packing and gaskets, 
insulations 
Packing and gaskets 


Transmission, conveyor 
and v-belts, hose, lin- 
ings and coverings 

Molded and extruded 
parts, roll coverings 





Reeves Brothers, Inc. 
New York, N. Y. 


Reevon.. . 


Rods, sheets, tubular. . 


Belting, insulators, pro- 
totypes, gears, rollers 

Air filters, wet filtration- 
anode bags 

Packaging, insulators 

Tank linings, dia- 
phragms, gasketing 
material 





Reichhold Chemicals, 


Inc. 
White Plains, N. Y. 


24.1, 24.4, 24.5... 


Coatings, plastic parts 





Republic Steel Corp. 
Cleveland, Ohio 


Enduro... 


Plates, bars, sheets, 
tubes, rod, strip... . 


Process equipment 





Resistoflex Corp. 
Roseland, N. J. 


Compar 


Fluorofiex-T 


PAIL icc euksi Fluorofiex- 


Bars, tubes, sheets and 
hose assemblies 

Hose assemblies, lined 
pipe, fittings, expan- 
sion joints 

Rods, sheets and tub- 
ing 


Process piping and hose 





Revere Copper and 
Brass Inc. 
New York, N. Y. 


2:1, 23,.2.4, 2.6, 
2. 
2. 
5.1.1-5. 
5.2.1-5. 
5. 


1.4 
2.7 
2.1 


bo 





mnie om aN 


Sheets, plates, rods, 
bars, tubular, forg- 
ings 


Heat exchanger tubings, 
stills, evaporators, 
tanks, mixers 





Reynolds Metals Co. 
Richmond, Va. 


Pig, ingot, sheet, plate 
wire, rod and bar, ex- 
trusions, tube, pipe, 
granulated shot and 


90.99% Al 


Tubing, tanks, heat ex- 
changers, columns, in- 
sulating jackets 





Robinson Clay 
Product Co. 
Akron, Ohio 


Brick, castables 


High-temperature 
equipment compo- 
nents, linings 


Fireclay 





Rogers Corp. 
Rogers, Conn. 


Duroid 


Sheets and punchings. 


Sheets, rods, tubes.... 


Gaskets and packings 

Phenolic moldings 

Rubber molded to speci- 
fications 

High-temperature insu- 
lation 


Reinforced Teflor 





Rohm & Haas Co. 
Philadelphia, Pa. 
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Paraplex 


Plexiglas 


Implex..... 
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Synthetic resins... . 


Sheet, molding powder 


Melding powder 


Tanks and tank lining, 
pipes, impellers, ex- 
haust hoods 

Chlorinators pump im- 
pellers, salt water 
pump parts, piping 

Pump impellers, pump 
casings, piping, valve 
parts, water purifier 
heads, textile bobbins 





; 
: 


( 1 erials of Construction 
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Roll-Weld Pipe and 1.3.9, 2.1-2.15.... Pipe, tube........... 


Tube, In Ye 
Jacksonville, Fla. 


Process piping and tub- 
ing 





Ross-Meehan 
Foundries 
Chattanooga, 
Tenn. 


Valves, pump parts, 
conveyors 





Ruberoid Co. 
New York, N. Y. 


Linings, roofs, sidewalls 


Asbestos-cement 
board 





Scovill Manufactur- 
ing Co. 
Waterbury, Conn. 


im 


ron © on on on © 


on 
to & bo S Gre bo 


ad 
- 


Heat exchanger tubing 


Bolts, nuts, tie-rods 
Heat exchanger fin stock 





Sharon Steel Corp. 
Sharon, Pa. 


Chemical process equip- 
ment. 





Shell Chemical Corp. 
New York, N. Y. 


Reinforced plastics 





A. O. Smith Corp. 
Glaseote Products 
Inc. 

Cleveland, Ohio 


Piping systems 





Spencer Chemical Co. 
Kansas City, 
Missouri 


Molding resins 


Molding resins 


Pipe, tubing, tank lin- 
ings, impeller linings 
Intricate and massive 
molding applications 





Stackpole Carbon Co. 
St. Marys, Pa. 


22.1-22.4.....%.. 


Bars, tubes, sheets.... 


Rocket nozzle inserts, 
high-temperature seal 
rings. bearings 





Stainless Foundry 
and Engineering, 
Inc. 

Milwaukee, Wis. 


1.6.1~1.6.14, 4.1, 
10.1, 10.2, 10.3, 
10.5, 10.6...... 


Pumps, valves 





Standard Tube Co. 
Detroit, Mich. 


Heat exchanger tubing 





Stokes Molded 
Products 
Trenton, N. J. 


Pipe fittings, pumps, 
valves 





Superior Tube Co. 
Morristown, Pa. 


TUNG s scnsc ews aens 


Heat exchanger tubing 
and fluid carrying 
lines 





Synthane Corp. 
Oaks, Penna. 


24.1, 24.3, 24.5... 


Sheets, rods, tubes 





Chas. Taylor Sons Co. 
Cincinnati, Ohio 


TOMES) cevveess 


Bricks, shapes........ 


Bricks, shapes 


Furnace linings, carbon 


Furnace linings 


Mullite 


Alumina 





Texas-U. 8. Chemical 


Co. 
Port Neches, Tex. 


Linings 





Thermal American 
Fused Quartz Co. 
Dover, N. J. 


Vitreosil. . 


Tubes, pipes, trays, 
plates, fabricated 
special shapes 


Pipe, retorts, evaporat- 
ing dishes, U-bends, 
return bends 


Opaque pipes up to 
24-in. O.D. and 
5-ft. long 





Thiokol Chemical 
Corp. 
Trenton, N. J. 


Liquid, sheet 


Gaskets, tank lining. . . 


Polysulfide polymers 





H. I. Thompson 
Fiber Glass Co. 
Los Angeles, Calif. 





Fibers, sheets 


High-temperature 
rocket, missile compo- 
nents 


High-temperature 
fibrous material; 
phenolic lami- 
nated silica fibers 
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Timken Roller Bear- 
ing Co. 
Canton, Ohio 


1.4.1, 1.4.4, 1.4.6. 


Heat exchanger tubing, 
valve bodies 





Titanium Metals 
Corp. of America 
New York, N. Y. 


14.1, 14.2, 14.4... pe See errs wiry 


Wire, tubular, strip, 
forging billet, ex- 
truded shapes 


Heat exchanger tubing, 
tank linings, pump 
barrels, autoclaves, 
reactor vessels, filter 
screens, bayonettubes, 
valves 





Tube Reducing Corp. 
Wallington, N. J. 


Tubular 


Condenser tubing, heat 
exchanger tubing, pip- 
ing systems, hydraulic 
tubing 





Trent Tube Co. 
East Troy, 
Wisconsin 


Bi i 5 Trentweld Contour- 
10.5, 10.6, 14.1, weld.. 
19 


Pipe and tubing 


Heat-exchanger tubing, 
bulk process pipe lines, 
high-pressure piping 


Pipe and tubing 
from \-in. O.D" 
to 40-in. O.D. 





Union Carbide Corp. 
Union Carbide Plas- 
tics Co. 

New York, N. Y. 


24.1, 24.4, 24.5, 
MGB. bdo tas 


24.6.1, 24.6.2, 


Resin powder 


Resin powder 


Linings, pipe, valves 


Linings, pipe, valves 





Union Carbide Corp. 
Electro Metallur- 
gical Co. 

Niagara Falls, N. Y. 


Bars, wire, strip 


Tanks, tubing, racks... 


Development or 
semicommercial 





Union Carbide Corp. 
Haynes Stellite Co. 
Kokomo, Ind. 


Multimet. 


Hastelloy alloy B, C, 


Hastelloy alloy D.... 


Castings, rod 


Sheet, plate, billets, 
bar, rods, wire, tub- 
ing 

Sheet, plate, billets, 
bar, rods, wire, tub- 
ing, pipe, castings 

Castings 


Knives, bushings and 
half bushings, wear 
strips, sleeves and 
balls 
High-temperature 
equipment 


Chemical equipment, 
linings, valve bodies, 
autoclave bodies 

Sulphurie acid concen- 
trator tubes and dip 
nipples, valve and 
pump bodies 





Union Carbide Corp. 
National Carbon Co 
New York, N. Y. 


Karbate...... 


Brick, plates, blocks, 
tubes, cylinders 


Plates, block, 
cylinders 


Plates, blocks, tubes, 
cylinders 


Plates, blocks, tubes, 


cylinders 


Plates, blocks, tubes, 
cylinders 


Electrostatic precipita- 
tor tubes, tank lin- 
ings, tower internals, 
towers, vessels, tower 
packing, pipe liners 

Towers, vessels, bubble 
cap trays, tower in- 
ternals, conductor 
and conveyor rolls, 
heat-exchanger tub- 
ing, reactor linings, 
piping and fittings, 
combustion chambers 

Heat exchanger tubing, 
tube sheets and covers, 
pipe and fittings, re- 
actor linings 


Towers, heat exchanger 


tubing, tube sheets 
and covers; pumps, 
valves; pipe and fit- 
tings 

Towers, pump seals; 
valve parts, conductor 
and conveyor rolls; 
tower internals; ves- 
sel linings; pipe liners; 
piping 


Noen-resin impregna- 
tor graphite stock. 
Designated as 
Code 8L. Low 
permeability with 
a low limit of 1 
milli-darcy 





Union Carbide Corp. 
Silicones Div. 
New York, N. Y. 


Gaskets, linings 





U. S. Pipe & Foundry 
Co. 


Burlington, N. J. 
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United States Rubber 
Co. 


New York, N. Y. 


24.4, 24.5........ 
24.6.1, 24.14, 24.15 


Kralastic 


Paracril. . . 
Asbeston. . 


Housing, ducting (fumes) 
Pipe, valve bodies, duct- 
ing (fumes) 


Pump impellers, valve 
bodies, pipe 


Pipe lagging 


Uscolite pipe and 
fittings 





U. 8. Steel Corp. 
Pittsburgh, Pa. 


-l, 1.4.1-1.4.6, 
-5.1-1.5.33.... 


tubes, rod, strip.... 


Process equipment 





U. 8. Steel 
National Tube Div. 
Pittsburgh, Pa. 


1.4.1-1.4.6, 


USS National... 


Pipe and tubes 





U. 8. Stoneware Co. 
Akron, Ohio 


Cerachlor.......... 


Ceratherm... 


Piping, pumps ,filters 

Piping, pumps, filters 

Pump seals, pump 
plungers 

Molded parts, tubing 

Tubing systems 





Vanadium Corp. of 
America 
New York, N. Y. 


Bars, sheets, plates, 
wire, tubing, strips, rods 





Wah Chang Corp. 
New York, N. Y. 


Wire, rod, powder, ingot 


Wire, rod, powder, 
sheet, foil 


Wire, rod, powder, 
sheet, ingot, foil... . 


Wire, rod, powder... . 
Ingot, reactor foil... . 


Ingot, reactor foil... . 


High-temperature 
equipment 


Acid heaters, equipment 
lining 


Atomic reactor compo- 
nents, lining 

Wear-resistant surfaces 

Heat exchangers, reac- 
tors, valves 

Atomic reactor compo- 


Lining 





Wallingford Steel Co. 
Wallingford, Conn. 


Welded tubing, strips. 


Heat exchanger tubing, 
condenser tubing, 
evaporator tubing, 
process piping, reactor 
tubing 





Walsh Refractories 
Corp. 
St. Louis, Mo. 


Brick, castable 


Firebrick, alumina 
mullite, zircon 





Washington Steel 
Corp. 
Washington, Pa. 


= 
_ 


i et ee OF 


or or Se br 


MicroRold.......... 


Sheet and strip....... 


Heat exchangers, evapo- 
rators, tank heads, 
linings, dryers, air 
heaters, textile and 
paper making machin- 
ery 





Wausheka Foundry 
Co 


Wausheka, Wisc. 


os 


ah ot te 


- 
ae 


7 


ie 
or or cn Or tS 


OP We aoe 
T toe to me tom 


Came icacciaeies 


Cast equipment 





Worthington Corp. 
Harrison, N. J. 


Bars, wire, castings... 


Pumps, pump impellers, 
pump casings, valves 





Yardley Plastics Co. 
Columbus, Ohio 


24.8, 24.9, 24.10.. 


Clearstrearn 


Fittings, pipe, tubing. . 


Piping systems, valves 





Youngstown Sheet 
and Tube Co. 
Youngstown, Ohio 


1.4.6.. 


Yoloy..... 


Yoloy St rence 


Sheets, plates. bars, 
WNT i cae. 


Sheets, plates, bars. . . 


Tanks, piping, brine 


lines 


1.50-2.00 Ni; 0.75- 
1.25 Cu 

0.50-1.00 Ni; 0.25- 
0.50 Cu; 0.20-0.40 
Cr 





Zirconium Corp. of 
America 
Solon, Ohio 





Bars, tubes, balls, 
sheets 


High-temperature fur- 
nace linings, rocket 
nozzles, catalyst sup- 
ports 


December 15, 1958—CuemicaL ENGINEERING 





Inventory of Current Literature 


Use this selected list of new literature for information on 
materials of construction with the Reader Service Card on p. 235. 


LIMITS 


BULLETIN NO. 
PROD. HIST. 
PHYS. PROP. 
FABRICATION 
FORMS AVAIL. 
COST DATA 
CASE HIST. 


TEMP. 


REMARKS 


CORR. RESIST. 





IRONS 
Bethlehem Foundry & Machine Co. 
Duriron Co., Inc. 

Link-Belt Co. 








CARBON STEELS 
Bethlehem Steel Co. 623 
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Crucible Steel Co. ADV155 

Jessop Steel Co. 3M-3-58 
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Duriron Co., Inc. 






Electric Steel Foundry Co. 
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8 Beryllium metal 
16 Industrial hygiene of Be 
20 General on Be 
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28 Haynes No. 25 cobalt alloy 





COPPER AND ALLOYS 
American Brake Shoe Co., National Bearing 
Div. 
American Smelting & Refining Co. 
Ampco Metal, Inc. 






Bridgeport Brass Co. 


Chase Brass & Copper Co. 





Frontier Bronze Co. 
Mueller Brass Co. 







Revere Copper & Brass Inc. 
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23 Copper, bronze & babbitt 


18 Wrought products 
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162 Condenser tubes 

24 Duplex tubes 

12 Cored forgings 


9 Silnic bronze 
4 
6 Tubing 
35 Specifications 
24 
38 Extrusions 





DENUM AND ALLOYS 
American Smelting & Refining Co. 






Fansteel Metallurgical Corp. 
Dow Chemical Co. 

















NICKEL AND ALLOYS 
Duriron Co., Inc. 
Stainless Foundry & Engineering, Inc. 
Haynes Stellite Co., Union Carbide Corp. 


















NOBLE METALS AND ALLOYS 
Handy & Harman 







Kennametal, Inc. 
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141-96 x|}|x}|x]|x]x 113 Magnesium M-109 
141-91 x/x]|xjx]x 239 Magnesium M-110 
141-186 x{|x}xj|]x 55 Magnesium M-111 
x x Magnesium M-112 

A/3 x|x|x]x x 4 M-113 
YNY x 2 Applications M-114 
30,061 Sisal “£7 2 104 Hastelloy B,C, D & F M-115 
30,0327 x/x x|x 28 Hastelloy X M-116 
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xix x| x 2 M-122 





TANTALUM, NIOBIUM AND ALLOYS 


Fansteel Metallurgical Corp. 
Kennametal, Inc. 








































Tantalum 
Tantalum 
Niobium 
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TITANIUM AND ALLOYS 
Crucible Steel Co. 


E. I. du Pont de Nemours & Co. 
Kennametal, Inc. 

Superior Tube Co. 

Titanium Metals Corp. of America 


Electro Metallurgical Co., Union Carbide 
Corp. 


A-6954 
3-444A4 
44 

RG 
Ds-COR 
EB-6 
F-20,064 


F-20,076 
F-20,077 


ee ee | 


C135 AMo 
B120 VCA 
C115 AMOV 
C105 VA 


Tubing 


Directory of fabricators 


M-126 
M-127 
M-128 
M-129 
M-130 
M-131 
M-132 
M-133 
M-134 
M-135 
M-136 
M-137 
M-138 
M-139 





TUNGSTON, ZINC AND ALLOYS 


Fansteel Metallurgica! Corp. 
Kennametal Inc. 
New Jersey Zine Co. 


Tungsten 
Tungsten 

Zamak alloys (zinc) 
Pressed brass 


M-140 
M-141 
M-142 
M-143 





ZIRCONIUM AND ALLOYS 
Allegheny Ludlum Steel Corp. 


Carborundum Metals Co. 
Columbia-Nationa! Corp. 


Firth Sterling Inc. 
Superior Tube Co. 


PROB SOD 


Published periodically 


Published periodically 


Tubing 


M-144 
M-145 
M-146 
M-147 
M-148 
M-149 
M-150 
M-151 





ASBESTOS MATERIALS 


Keasbey & Mattison Co. 
Atlas Asbestos Co. 


Pipe 
Also glass textiles 


M-152 
M-153 





CARBON AND GRAPHITE 


Graphite Speeialties Corp. 
Kearney Industries, Delanium Graphite Div. 


Stackpole Carbon Co. 
National Carbon Co., Union Carbide Corp. 


Heat exchangers 
Corrosion 

Heat exchangers 
Rupture disks 


Tables of corrosion resistance 


M-154 
M-155 
M-156 
M-157 
M-158 
M-159 
M-160 





GLASS 
Atlas Asbestos Co. 
Corning Glass Works 


Libbey-Owens-Ford Glass Co. 


Libbey-Owens-Ford Glass Fibers Co. 
Pittsburgh Corning Corp. 


MM KM MMe Mm mM Om 


HK MM eM em mM 


~ to i 
ote SEaenahon 


Glass textiles 


Glass fibers 
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M-161 
M-162 
M-163 
M-164 
M-165 
M-166 
M-167 
M-168 
M-169 
M-170 
M-171 
M-172 





FUSED SILICA 
Filtros Inc. 
Pittsburgh Corning Corp. 

Thermal American Fused Quartz Co. 
H. I. Thompson Fiber Glass Co. 


CHEMICAL PORCELAIN AND 


Foamsil 


Fibers 





STONEWARE 
Coors Porcelain Co. 


Filtros, Inc. 

General Ceramics Corp. 

Maurice A. Knight Co. 

Lapp Insulator Co., Inc. 

Patterson Foundry & Machine Co. 
Maurice A. Knight Co. 





858 

1956 
F-35 
CHE-R6 
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Also graphite and alumina 


Dimensional! data 








terials of Construction 


TEMP. LIMITS 
CORR. RESIST. 
FABRICATION 
FORMS AVAIL. 
COST DATA 


BULLETIN NO. 


PROD. HIST. 


REMARKS 


REFRACTORIES, BRICK, STRUCTURAL 
CLA¥ 
Babcock & Wilcox Co., Refractories Div. R-35-A 

R-49 

R-47 

R-41-A 

R-34-B 

R-2-H 

Carborundum Co., Refractories Div. 5120 

5056 





M-187 
M-188 
M-189 
M-190 
M-191 
M-192 
M-193 
M-194 
5057 M-195 
5117 ) Installation M-196 
5119 ? M-197 
5118 ; c 56 M-198 
Ironton Fire Brick Co 108 ’ 70% AlsOs brick M-199 
104 x |x Installation M-200 
File D x x x Fireclay brick M-201 
44 3 j Brick sizes M-202 
Clay pipe M-203 
Mill linings M-204 
M-205 
Refractory brick M-206 
Refractory grain M-207 
Castable refractories M-208 
Metal melting M-209 
Porous media M-210 
Refractory cements M-211 
Cores, tubes, muffles M-212 
Borides, carbides nitrides, oxides M-213 
Block insulation M-214 
Refractory cement M-215 
Refractory cement M-216 
Plastics & castables M-217 
Complete catalog M-218 
Firebrick & castables M-219 
Zircon M-220 
Mullite M-221 
Metal-ceramics M-222 
Silicon nitride M-223 
Super-duty firebrick M-224 
High-duty firebrick M-225 
High-alumina firebrick M-226 
Plastic firebrick M-227 
Zirconia M-228 


Ce ee ee ee 


Logan Clay Products Co LCP857-97 
MeDanel Refractory Porcelain Co. B1-56 
P258R 
Norton Co. 862 

1741 

1992 
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x 
x 
x 
x 
x 
x 
x 
x 
x 
x 


North American Refractories Co 


H. K. Porter Co., Inc., Refractories Div. 
tobinson Clay Product Co. R-257-66 
Chas. Taylor Sons Co. 202-R 
323 


Haynes Stellite Co., Union Carbide Corp. 30,115 
30,114 


Walsh Refractories Corp. Sheead 
HA-1-58 
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Zirconium Corp. of America BR-2 





PHENOLICS . 


Dow Chemical Co. M-229 


M-230 
Also polyesters M-231 
Laminated plastics, also melamines and epoxies] M-232 


Haveg Industries, Inc. 
Hooker Chemical Corp., Durez Plastics Div 


Synthane Corp. 





POLYESTERS, POLYETHERS 

Celanese Corp. of American, Plastics Div. General data M-233 
M-234 
M-235 
M-236 
Thixotropic resins M-237 
Vacuum injection M-238 
Casting M-239 
Pre-mix molding M-240 
M-241 
Chlorinated polyether M-242 
M-243 


Polyesters and phenolics M-244 


| J 
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Haveg Industries, Inc. 
Hercules Powder Co. 
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Hooker Chemical Corp., Durez Plastics Div. 





EPOXIES. 
Carl N. Beetle Plastics Corp. sapien 
Duriron Co., Ine. A/4b 


Houghton Laboratories Inc. 602 
6000-867 


Also polyesters 


Minnesota Mining & Mfg. Co. 2A 
7-8M (185) JR 
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ES 

READER 
SERVICE NO 


PAC 


REMARKS 


VINYLS. 
Alpha Plastics, Inc. 
Atlas Mineral Products Co. 





Extensive tables of corrosion resistance 


et 


Celanese Corp. of America, Plastics Div. Emulsions 
Colonial Plastics Mfg. Co. 


General Tire & Rubber Co., Chemical Div. 


ew) 


Vygen 


B. F. Goodrich Chemical Co. 


NNwON + Dk Oto 


Rigid viny] 


om ms 
o- 


= 


PVC sheet 
PVC sheet 
PVC pipe 
PVC pipe 
PVC pipe 


B. F. Goodrich Ind. Prdt. Co. 


+ oe) 


10051-B 
KR-101 
Coodyear Tire & Rubber Co 58-2 
57-74 
57-105 
Grinnell Co. RAE, 
Industrial Plastic fabricators 
Jones & Laughlin Steel Corp. AD-234 
Kaykor Industries, Inc. LC-58 
4PF 
8RV 


M-266 
M-267 
M-268 
M-269 
PVC M-270 
Also polyesters, expoxies & polyethylene M-271 
Steel-jacketed polyvinyl tubing M-272 
Corrosion resistance tables M-273 
M-274 
Rigid vinyl M-275 
PVC pipe M-276 
PVC pipe, fittings & valves M-277 
PVC pipe M-278 
PVC pipe M-279 
PVC M-280 
M-281 


ore i ee ee ae | 


i ee | 
to 
2M Nwhw DS 


HHH RK KH KK KK RK KH KKH Kw Kew KO 
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Kraloy Plastic Pipe Co., Inc. — 
Luzerne Rubber Co. PF 1200 
Mannesmann Easton Plastic Pdts., Co., Inc.| 4148 
4155 


4~rKR HH KK RAH 


Stokes Molded Products 
U. 8. Steel, National Tube Div. 24 


FURANES AND POLYPROPYLENE, 
Maurice A. Knight Co. 1 " Furanes 

6 ? x] x Furanes 

Hercules Powder Co. 500-302 Fescyeee Polypropylene 





ACRYLICS AND NYLON 


Rohm & Haas Co. L-276 c x Acrylics 

Polymer Corp. y c> xix] xix 5 Nylon 

Spencer Chemical Co. ven c aie Nylon 

E. I. du Pont de Nemours & Co. A-7 b x . ‘ Acrylic, nylon, fluorocarbon and polyethylene 
resins 





FLUOROCARBONS 
Chicago Gasket Co. 





~ 


_ 


— 
> & & bo Om OO 


Fluoro Plastics Inc.. Div. Flexrock Co. 
Haveg Industries, Inc. 

Polymer Corp. 

Resistoflex Corp. 


SILICONES 
Connecticut Hard Rubber Co. - — Silicone rubber 
General Electric Co., Silicone Pdts. Dept. CD8-129 x }2 General 

RTV-60 5 RTV compounds 





CELLULOSICS 


Cellanese Corp. of America, Plastics Div. 2A x ) Cellulose acetate 

x c Cellulose proprionate M-301 
M-302 
Thermoforming M-303 








POLYSTYRENES 
Dow Chemical Co. 171-39C 
171-83 ; } Styrene-acrylon-nitrate 
157-12-57 
157-3-57 
171-48B 
157-43 Scorbord 
Yardley Plastics Co. 239 Drain & pipe 
151 ; Pipe 
259 Pipe & fittings 


M-304 
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POLYETHYLENES 


Allied Chemical Corp., Semet-Solvay Petro- 
chemical Div. 





MK Kw 


Linear 


Celanese Corp. of America, Plastics Div. 
Also nylon, acrylics & fluorocarbons 


E. I. du Pont de Nemours & Co. 
Dow Chemical Co. 

Dow Corning Corp. General catalog 
10-105 Dielectrics 
Hercules Powder Co. 500-273A 
Mueller Brass Co. 5-1021 


Spencer Chemical Co. — 


Pipe 

High density 
High density 
U. 8. Steel, National Tube Div. 
Yardley Plastics Co. 


MH KR HH KR KR KR KK em KO 


Pipe 


POLYURETHANES ___ 
General Tire & Rubber Co., Chemical Div. » x 3 3 x y Compounding 


Thiokol Chemical Corp. — x ? b 12 Rigithane 112 
- 3 5 Solithane 113 





RUBBER-LIKE MATERIALS 
Automotive Rubber Co., Inc. 





Chem. resis. tables 
Samples 

Saraloy 400 
Mechanical app. 
Dielectric app. 


Dow Chemical Co. 
Dow Corning Corp. 


E. I. du Pont de Nemours & Co. 
Electro Chemical Eng. & Mfg. Co. 
Gates Rubber Co. 


Tank linings 
Also covers vinyls 
Also covers vinyls 
Hycor rubber 


bt or bo _ 
SONNY K NHK OK EWE OO 


MRG-461 
B. F. Goodrich Chemical Co. - 
Goodyear Tire and Rubber Co. 58-38 
57-322 
Maurice A. Knight Co. 2 
La Favorite Rubber Co. —_-—- 
Linatex Corp. of America 456 
Luzerne Rubber Co. PF 1300 
Thiokol Chemical Corp. 102 
105 
108 
U. 8. Rubber, Naugatuck Chemical Div. No. 1 3 3 J y Nitrile rubbers 
No. 2 , 3 Nitrile rubbers 


Takles available 
Hard rubber pipe, fittings & valves 
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HOW TO USE THIS INVENTORY OF LITERATURE 


To receive bulletins on materials of construction you’re interested in: Find the 
Reader Service No. in the right-hand column—then circle the corresponding 
number on the special Reader Service Card you'll find in this issue on p. 235. 





TO GET MATERIALS OF CONSTRUCTION REPRINTS 


High-Temperature Metals + Directory of Manufacturers + Literature—For 
extra copies of vour 1958 Materials of Construction ‘Report, order reprint 
No. 129 on the Reader Service Card ($1). 


High-Temperature Nonmetallics—First report in this materials of construction 
round-up tells you what to use above 1,500 F. and how-to-do-it. To get your 
copy, circle No. 120 on the Reader Service Card (75¢). 


Nonmetallic Inorganics—Materials to use at moderate temperatures—below 
1,500 F.—but for severe processing conditions. For a copy of this report use 
No. 125 (50¢). 
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Should the flame fail, 
the stack must be high 
enough to prevent unsafe gas 
concentrations, But how 
high is high enough? 


F. T. BODURTHA, Jr. 

E. I. du Pont de Nemours & Co., Inc. 
LARES have been widely used in 
the petroleum industry for 

burning combustible waste gases 
and their use is now increasing in 
the chemical process industries. 
Complete design of flares involves 
a number of important considera- 
tions such as height, tip configura- 
tion, pilot burners, ignition systems 
and smoke reduction. This article 
is confined to the selection of flare 
stack height. 


Ground Flares May Be Hazard 


Ground flares sometimes are at- 
tractive alternates for elevated 
flares from a cost point of view. 
But, if the flare is extinguished 
during poor atmospheric dispersion 
conditions, dangerous concentra- 
tions of contaminants may result. 
Ground flares should be located 
away from operating and populated 
areas, preferably downwind from 
those areas on the basis of prevail- 
ing wind direction. 

Frequently, use of an elevated 
flare is a necessity. Even with an 
elevated flare, a potential hazard of 
operation is the occurrence of toxic 
gases at breathing levels should a 
flame failure occur. 

At Poza Rica, Mexico, 22 people 
died in 1950 from exposure to un- 
burned H.S from a 90-ft. flare.* 

Prevention of flame failure can- 
not be guaranteed. Therefore, a 
flare stack should be high enough 
to “prevent explosive or toxic con- 
centrations of unburned gases from 
occurring at the ground or other 
operating -levels in the event of 
flame failure. In some cases other 
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considerations, such as_ potential 
damage to nearby structures, may 
dictate a higher stack than is neces- 
sary from consideration of poten- 
tial pollution. 

Odor thresholds of gases are usu- 
ally several-fold less than the lower 
explosive limits or toxic concentra- 
tions. A flare stack, designed for 
a height to protect against danger- 
ous concentrations in the event of 
flame failure, can usually be lower 
than a conventional stack would 
have to be to prevent odor. With a 
flare stack, odor detection would 
be probable during the infrequent 
and short periods of flame failure. 
Such detection would be a signal 
of flame failure, but should not be 
depended upon as the only signal. 

In the use and design of flare 
stacks, you should consider the 
possible creation of toxic or odor 
problems from the products of com- 
bustion. The heat from the flame, 
however, will cause the plume to 
rise to a considerable height. Thus, 
concentrations of combustion prod- 
ucts at the ground are greatly re- 
duced. 


Atmospheric Dispersion 


Techniques are available to com- 
pute stack heights needed for ade- 
quate disposal of contaminants with 
or without flaring. Bosanquet and 
Pearson suggest this theoretical 
formula for ground-level concen- 
trations beneath the plume, directly 
downwind from an elevated source :* 


(Qn X 108) (e-#/22) 


(29)°5p q ux ()) 


Cy ed 
where C, = avg. ground-level con- 
centration for 30 min. or longer, 
ppm. by vol.; Q, = contaminant 
emission rate at atmospheric tem- 
perature and pressure, cfs.; H = 
effective height of emission, made 
up of physical stack height, h,, plus 
rise due to momentum (velocity 
rise), h,, and temperature (thermal 
rise),h,;H=h, +h, +hi; pandgq 
are the vertical and horizontal at- 
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FLARE STACKS ... 


Charts Offer a Shortcut Route to Safe Design 
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mospheric dispersion coefficients, 
respectively, dimensionless; x = 
downwind distance from emission 
source, ft.; and u = mean horizon- 
tal wind speed, ft./sec. 

Gosline, Falk and Helmers have 
given a comprehensive discussion 
of the application of Eq. (i).° The 
equation gives the average concen- 
tration which occurs over a period 
of 30 min. or longer downwind of a 
source. Peak 1-min. concentrations 
will be about ten times C,.* For a 
few seconds, the concentration may 
reach as high as 50 C.,.° 

There is some distance, 2,,, at 
which C, in Eq. (1) is a maximum. 
By maximizing Eq. (1) with re- 
spect to x: 


tm = H/2p (2) 
and 


2.15(Qm X 108) (p/a) 
uH?* 


(3) 


C.(max.) = 


The values of p and q that are com- 
monly used with the Bosanquet- 
Pearson equation are given in the 
table on the next page. 

Low turbulence is associated with 
a stable atmosphere in which air 
temperature increases with height 
(temperature inversion). Moderate 
turbulence is usually associated 
with an unstable atmosphere in 
which the air temperature decreases 
relatively rapidly with height. 

We can see from the table and 
from Eq. (1) that maximum con- 
centrations of contaminants occur 
with average or moderate turbu- 
lence, since for these conditions 
(p/q) is larger than at low turbu- 
lence. Note, however, that the max- 
imum concentration occurs farthest 
from the stack for low turbulence. 
Also, concentrations near the max- 
imum will cover a much larger dis- 
tance range for low turbulence than 
for other atmospheric conditions. 

Odor in the community—if it oc- 
curs at all—in the event of flame 
failure is most likely, therefore, 
during periods of low turbulence. 


What’s a Safe Height? 


For design purposes, the highest 
value of (p/q) occurring with aver- 
age or moderate turbulence is about 
0.63. Therefore, the minimum re- 
quired flare stack height for any 
given maximum tolerable C, from 
the safety standpoint is: 


(1.35 Qn X 105)9-8 
dads Tu C. (max.)]** a sristeed 
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. FLARE STACKS 


To calculate the maximum rise 
of the unburned plume due to ve- 
locity of the flare gases, we can use 
the following equation in which we 
assume that a = 2:° 


Bosanquet-Pearson Atmospheric Dispersion Coefficients 


Distance To 
p/q Maximum Concentration 


0.02 0.04 0.50 25H 
0.05 0.08 0.63 10H 
0.10 0.16 0.63 5H 


Pp q 


Low turbulence....... 
Average turbulence... . 


2.38 a,(Qrifvs)°* Moderate turbulence... . 


(5) 


Ny (ORE)  4du edi 
where a = velocity and thermal rise 
factors, dimensionless; a = 1 for 
3 h, (max.) or for 4 h, (max.); 
a = 1.5 for 0.75 h, (max.) or for 
0.75 h, (max.); T, = temperature 
at which stack gas and atmospheric 
densities are equal, deg. K.; Q,, = 
total gas emission rate at tempera- 
ture 7T,; and v, = stack gas exit 
speed, ft./sec. 

To calculate T,, use this formula 
for gases that are at atmospheric 
pressure: 


Mol, wt. of stack gas_ 


29 *x4 


T= 
where 7 is absolute ambient tem- 
perature, deg. K. 
Where a = 2, the maximum rise 
of the unburned plume due to ther- 
mal rise is calculated from:* 


3.18 g a Qn A Z 
us T 


hy (max.) = (6) 
where g is acceleration due to grav- 
ity: =: 82.2:ft./sec.*: A = TT, J, 
deg. K.; 7, = stack gas tempera- 
ture, deg. K.; Z is a parameter for 
calculation of thermal rise, dimen- 
sionless, and consists of other pa- 
rameters identified and discussed in 
Ref. 6 and in Ref. 3. 

At x, the maximum ground-level 
concentration will be attained. Eqs. 
(5) and (6) have not been tested 
for all ranges of stack gas and at- 
mospheric parameters. Therefore, 
it’s desirable to express the velocity 
and thermal rises as a fixed per- 
centage, usually 50%, of the max- 
imum rises to provide a margin of 
safety. 

Eq. (4) can be solved for h, at 
several wind speeds. Because h, 
and h, vary with u, there will be 
some critical wind speed, u.n, at 
which h, is a maximum. This is the 
required flare stack height. 


Shorteut Method 


For the case where the waste 
gases are at or near atmospheric 
density (A = 0), this writer has 
developed a shortcut technique to 
calculate h,.". When thermal rise is 
insignificant, you can use Fig. 1 to 
calculate h, for v, values between 


10 and 80. This speed range will 
suffice for some flare stack prob- 
lems. 

Critical wind speeds are shown in 
Fig. 2. For v, > 80, it can be shown 
that:’ 


b | He 16.7 a? Qr Cov, X 10-5 (7) 
43 Qn 

However, note that critical wind 
speéds less than 1.5 ft./sec., or 
1 raph., resulting from the equa- 
tions and graphs above are assumed 
to be 1.5 ft./sec. 

When v, is more than 80, tem 
from Eq. (7) can be substituted 
into Eq. (5) to solve for h,. Then 
h, and u., can be substituted into 
Eq. (4) to solve for h,. Examples 
of this method are given below. 


About Reliability 


Several investigators have per- 
formed field tests of Eq. (1). (See 
Refs. 4, 5, 8 and 9.) These tests 
confirm that the concentrations pre- 
dicted by the equation for 30 min. 
or longer agree within about two- 
fold of the actual. 

This accuracy is sufficient to cal- 
culate stack heights in view of the: 

¢ Uncertainty of the physiolog- 
ical data. 

e Probable inaccuracies in gas 
flow design data for new installa- 
tions. 

e Uncertainties in h, and h,. 

There is some recent evidence 
that Eq. (1) may underestimate 
concentrations in the axis of the 
plume for a stable atmosphere.” 
Stable atmospheric conditions may 
result in lateral spread (fanning) 
of the plume downwind of the stack 
at the height of emission. The loca- 
tion where the resulting high con- 
centrations in the plume are dif- 
fused down to the ground over flat 
terrain is not known quantitatively 
for the stable atmosphere. There 
may be situations for this case 
where there is insignificant dif- 
fusion of fumes to ground level over 
flat terrain. 

On the basis of today’s knowledge 
of atmospheric turbulence, I con- 
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sider it acceptable practice to use 
the technique described here with a 
fixed percentage, usually 50%, of 
the maximum thermal and velocity 
rises. 


Down in the Valley 


However, this technique should 
not be used for plants in valleys. 
If flame failure occurs in a valley 
during stable atmospheric condi- 
tions, high concentrations of con- 
taminants may occur due to pre- 
vention of lateral and, also, upward 
movement of contaminants. Also, 
fanning of the plume may cause 
very high concentrations of pol- 
lutants, if the plume strikes a 
nearby hillside. 

If you have a potential air pollu- 
tion problem, you probably should 
consult with a meteorologist to 
assist in a study of atmospheric 
dispersion. 


Watch Stack Gas Speed 


It’s evident from Eq. (4) that 
relatively high flare stack gas 
speeds allow use of lower physical 
stack heights. To take advantage of 
this velocity rise, there should not 
be any obstructions at the tip which 
prevent upward ejection of the 
waste gases. 

Besides reducing the required 
physical stack height, high flare 
stack gas speeds have these other 
advantages: 

¢Promotion of complete com- 
bustion. High speeds. provide 
greater air entrainment and mix- 
ture (at the stack tip) which pro- 
mote complete combustion and re- 
sult in shorter flame lengths once 
turbulent flow is obtained. 

«Projection of the flame ver- 
tically. High exit gas speeds tend 
to project the flame vertically, thus 
reducing flame damage to the stack 
tip. 

¢Prevention of flashback. If 
combustible mixtures can oceur in 
the flare stack, high stack gas 
speeds are an aid in preventing dan- 
gerous flashback. 





FLARE STACKS... 


There are limitations in attain- 
ing high gas speeds in the stack. 
Excessively high values are unde- 
sirable, particularly in regard to 
extinction of the flame by blowoff. 
A discharge speed of 300-400 ft./ 
sec., based on pressure drop con- 
siderations across the tip, is the 
optimum design figure of a patented 
flare tip manufactured by the John 
Zink Co. 

Many conventional (open-pipe) 
flare stacks are designed for a peak 
speed of 150 ft./sec 


To Sum Up 


One of the main considerations 
in the design of flares is the elimi- 
nation of air pollution in the event 
of flame failure. Prevention of 
flame failure cannot be guaranteed. 

This article presents a design 
techniaue which will prevent dan- 
gerous concentrations of contami- 
nants over level terrain if flame 
failure occurs. This technique uses 
a field-tested atmospheric disper- 
sion formula. However, we recom- 
mend that a _ meteorologist be 


FRANK T. BODURTHA, JR., is con- 
sulting engineer with the Engineer- 
ing Service Division of DuPont's 
Engineering Department in Wil- 
mington. His specialty is meteor- 
ology and air pollution abatement. 
He consults on air pollution prob- 
lems for existing and proposed 
new plants. A B.S. chemist from 
Worcester Polytech (1943), Bodur- 
tha went on to obtain both the S. M. 
and Sc.D. degrees in meteorology 
from MIT in 1945 and 1951, respec- 
tively. He has served with the U.S. 
Navy as a weather officer and as 
technical aide for meteorology in 
the Office of Naval Research in 
Washington. 
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consulted on stack solutions to air 
pollution problems. 


Sample Problems 


Problem 1 (Moderate Stack Gas 
Exit Speeds)—1,200 cfm. of a ni- 
trogen-waste gas, containing 75% 
of a combustible and potentially 
toxic waste gas, are to be burned in 
a flare stack. The gas mixture has 
a molecular weight of 29 and is at 
ambient air temperature (A = 0). 
It is possible that flame failure, if 
it occurs, could go undetected for 
1 hr. The maximum acceptable con- 
centration for prolonged exposure, 
including 1 hr., is assumed to be 
25 ppm. by volume. 

How high should the flare stack 
be? Use a stack gas speed of 70 
ft./sec. (flare tip I.D. = 7 in.) and 
4 of the maximum allowable veloc- 
ity rise. 

Solution—Since we are only 
using 4 of the maximum velocity 
rise, a = 1. Q,, is 20 efs. and Q,, 
is 15 cfs. Then, 

(a) (Qr Co/Qm)°= = 5.8 

Enter Fig. 1 with v, = 70 and 
the 5.8 value for the concentration 
function (as shown in color on the 
chart) and note that 

he (Co/Qm)°"> = 225 

Solving for h, gives the answer of 
175 ft. From Fig. 2, the critical 
wind speed is 1.5 ft./sec which is 
1 mph. Then, the highest concen- 
tration from the 175-ft. stack will 
occur with a 1-mph. wind. th a 
wind speed of about 1 mph, 4 h, 
max. (from Eq. (5) is 58 ft. and 
the effective stack height would be 
175 plus 58, or 233 ft. 

The location of the maximum 
concentration of 25 ppm. at the 
ground (z, = H/2p) will range 
from 1,165 ft. for an unstable at- 
mosphere (p = 0.1) to 2,330 ft. for 
a neutral atmosphere (p = 0.05). 

It has been shown that peak 
1-min. concentrations are about 10 
times the 30-min. average.* In the 
distance range, 1,165-2,330 ft., peak 
l-min. concentration might reach 
as high as 250 ppm. 

Problem 2 (High Stack Gas Exit 

Speeds) —2,400 cfm. of a nitrogen 
mixture, containing 50% of a com- 
bustible and potentially toxic waste 
gas, are to be burned in a flare 
stack. The gas has a molecular 
weight of 29 and is at ambient air 
temperature (A = 0). It’s possible 
that flame failure, if it occurs, 


could occur for 1 hr. The maximum 
acceptable concentration for pro- 
longed exposure to the waste gas is 
assumed to be 25 ppm. by volume. 
But no more than 150 ppm. can be 
tolerated for 1 min. How high 
should the flare stack be? Use a 
stack gas speed of 200 ft./sec. (flare 
tip LD. = in.) and 4 of the 
velocity rise. 

Solution — The 30-min. average 
concentration, corresponding to a 
peak 1-min. concentration of 150 
ppm., is 15 ppm. We must use Eq. 
(7), since v, is larger than 80. We 
know that a = 1; Q,, = 40 cfs.; and 
Q,, = 20 cfs. Therefore, u.,, = 1.0 
and we'll use 1.5 ft./sec. as our crit- 
ical velocity. 

Then, 


age AN 2.38 a (Qn ton: 
. [1 + (0.43tcm/vs)] (em) 


__ (2.88) (1) [(40) (200) }]®-5 


{1 + (0.64 200)} (1. 5) 
h, = 142 
Since, 
(1.85 Qm X 105)95 

(u C,)® 

Therefore, the height of the stack 
will be: 
h, = 348 — 142 —0 
h, = 206 = 200 ft. 


h, = —h, —h: 


Peak concentrations from the 
200-ft. stack will occur in the dis- 
tance range of 1,710-3,420 ft. down- 
wind of the stack with a wind of 
about 1 mph. 
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____ Struthers Wells, Fixed Tube Sheet Heat Exchangers___ 


Type “N”’—TEMA Class A 


316 Stainless steel tubes 


3/4" OD x 18 BWG 

316 stainless tube sheets & heads 
150 psi. shell and tube 500 F. 
Carbon steel shell 


Admiralty or 


seamless copper tubes 
3/4" OD x16 BWG 
150 psi. shell and tube 400F. 
Carbon steel shell 
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304 Stainless steel tubes 


3/4" 0D x 18 BWG 

304 stainless tube sheets & heads 
150 psi. shell and tube 500F. 
Carbon steel shell 


Steel tubes 


3/4" OD x 16 BWG 
150 psi. shell and tube 
All steel construction 








Type “KR” 


Steel tubes 


3/4"0D x16 BWG; |" pitch 
300 psi. shell and tube 
All steel construction, TEMA 


Cost fob. fabricator, dollars-Jan., 1958 
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Centrifugation Can Select Solids by Density 


Using suspending liquid of density equal to the desired 
solids, a centrifugal can make a precise density cut. 


Merton Allen 


Chemical Engineer, General Engineering Laboratory, 
General Electric Co., Schenectady, N. Y. 


Centrifugals are normally used 
for liquid-liquid and _liquid-solid 
separations. However, by a method 
discussed here, a suitable continu- 
ous centrifugal can also be used to 
separate solid particles having a 
narrow range of densities from a 
mass of particles having a broad 
density distribution. The idea here 
is to disperse the solid particles in 
a liquid having the same density as 
the density of the solids cut to be 
removed. It is important that the 
liquid chosen should not agglom- 
erate or dissolve the solid, or be 
adsorbed by it, and that the particle 
size range should not be too great. 

The centrifugal force exerted on 
the contents of a rotating centrif- 
ugal bowl moves the heavier com- 
ponents toward the bow] periphery. 
If there is no density difference 
there will be no separation. When 
a slurry suspended in a liquid of 
the desired cut density is run 
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through a continuous machine, par- 
ticles heavier than the desired cut 
are thrown to the periphery while 
lighter particles move toward the 
axis. Particles which are close to 
the liquid density discharge with 
the liquid from the bow], later to be 
separated from the liquid by screen- 
ing or filtration. The lefthand 
sketch above shows the situation. 

Any continuous centrifugal will 
effect a separation although some 
machines will give a higher effi- 
ciency than others. It is desirable 
to use a type having an adjustable 
liquid discharge so that it can be 
regulated to give the desired prod- 
uct. The DeLaval Gyro Tester and 
the Sharples Super Centrifuge are 
machines of this type. 

In a problem of this sort, each 
position of the product discharge 
nozzle will give a different separa- 
tion. What is accomplished for each 
position is determined by sampling 


the discharge and measuring the 
quantities of solids which float, re- 
main suspended, and settle in a 
given time in an undisturbed liquid 
column of known depth and density. 
When these data are plotted against 
the position of the liquid discharge, 
they can be used to find the proper 
discharge setting for a given prod- 
uct specification. The floating, set- 
tled and suspended material can 
then be determined by separation 
and filtration, or by light-scattering 
or turbidity methods. 

As an example, here is a problem 
from actual practice. The product 
specifications called for: 

1. Particles of density 0.800 g./ 
ce. at 75 F. were to be separated 
from particles with a density 
spread of 0.7 to 1.0 g./cc.—a size 
range of 105-210 microns. 

2. The product density should 
have little spread, as measured by 
the fact that at least 85% of the 
particles should have less than a 
4-in./hr. rising or settling velocity 
whe. dispersed in a liquid of 0.800 
g./cc. density. (Stokes’ law shows 
this as a very close density cut.) 

8. The product particles should 
have a density distribution such 
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that half would be lighter and half 
heavier than 0.800 g./cc. That is, 
given sufficient time, half should 
rise, half sink, 

We found initially that only 2% 
of the particles in the 0.7 to 1.0 
g./ec. range met the 4 in./hr. rising 
or settling specification. We did not 
know how this 2% was distributed. 

To make the separation we chose 
kerosene having a density of 0.8006 
g./ec. as the dispersing liquid. It 
does not dissolve, agglomerate or 
adsorb on the solids. 

Our first tests were aimed at find- 
ing the position of the discharge 
nozzle which would give a product 
having at least 85% of the particles 
close enough to 0.800 g./cc. so that 
they would settle or rise less than 
4 in./hr. The dotted curves in the 
plot are for this test. The discharge 
was sampled at nine settings and 
each sample settled undisturbed for 
0.5 hr. in 2 in. of kerosene at 75 F. 
This is equivalent to 4 in./hr. 

Observation of the dotted curves 
shows that discharge screw settings 
from 7.5 to 12.5 cm. give a product 
approximately 85% suspended in 
the settling test, but this does not 
show how the product densities are 
distributed. Since very few of the 
particles have exactly the density of 
the kerosene, a longer settling pe- 
riod will either float or sink most 
of them and enable us to find the 
discharge setting giving the desired 
distribution. 

Another series of similar tests, 
but with the settling time 24 hr., 
is plotted in the solid curves. Now 
it appears that a discharge setting 
of 10.5 em. will give roughly 50% 
risers and 50% settlers, which 
matches the specification that half 
the product should be heavier and 
half lighter than a density of 0.800 
g./cc. 

These tests have shown that cen- 
trifugation provides a good means 
of separating a narrow density cut 
of solid particles from a broad dis- 
tribution of particle densities. The 
method is simple and rapid but it 
does require running tests to deter- 
mine the optimum operating con- 
ditions for each separation. With 
these, by suitable choice of the sus- 
pending liquid, and by proper ad- 
justment of product discharge di- 
ameter, the desired product density 
cut and density distribution can be 
secured without difficulty. 
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How Many Tubes in an Exchanger Shell? 


Ronald L. Senn 


Union Corbide Nuclear Co., Oak Ridge, Tenn. 


Design of heat exchangers nor- 
mally requires several calculations 
to reach an optimum combination 
of tube length, number of tubes, 
and shell diameter, for any given 
amount of heat exchange surface. 
The chart above simplifies such cal- 
culations. 


The chart is based on triangular 
tube array and is plotted in terms 
of number of pitch diameters N. 
One curve gives the number of 
tubes in a hexagonal arrangement, 
the other in a circular arrangement 
of N pitch diameters. The diagram 
shows the tube arrangement. 





NEXT ISSUE: Water Still Regulates Itself Automatically 


By H. Leslie Bullock, Winner of the October Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Until fur- 
ther notice the Editors of Chemical 
Engineering will award $50 each four 
weeks to the author of the best short 
article received during that period and 
accepted for Plant or Design Note- 
book. 

Each period’s winner will be an- 
nounced in the second following issue 
and published in the third or fourth 
following issue. 
$100 Annual Prize—At the end of each 
year the period winners will be re- 
judged and the year’s best awarded 
an additional $100 prize. 
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How to Enter Contest — Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if possible. 
Acceptable non-winning articles will 
be published at space rates ($10 min- 
imum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with useful 
methods, data, calculations. Address 
Plant & Design Notebooks, Chemical 
Engineering, 330 W. 42nd St., New 
York 36, N. Y. 
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Get a Job From the Man Who Owns One: The 


Next time you make an important change in your career, follow 
this outline and you’ll stand a good chance of landing the job. 


R. J. Obrochta, Personnel Engineer, Convair (San Diego), Div. of General Dynamics Corp. 


A job interview is hard work, 
both for you and the employment 
interviewer. Although there is no 
guarantee that hard work alone will 
get you a job, here are a few inside 
tips that will increase the odds in 
your favor if you follow them the 
next time you are interviewed. 

When you ask for a job, the key 
word is anticipation. Know what 
is coming up before it comes up. If 
you had a copy of the questions and 
answers for a television quiz show, 
you’d stand a good chance of win- 
ning the jackpot. Likewise, if you 
can anticipate the questions of the 
employment interviewer, you stand 
a pretty good chance of “winning” 
the interview. 

Ideally, if you could, you should 
have a few “warm-up” interviews 
before the big one. Try for the $64 
before you go for the $64,000. Nat- 
urally, this isn’t always possible; 
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but if it is, it’s worth a try. Besides, 
if you win a job that’s not exactly 
the one you want, it will give you a 
confident feeling for subsequent in- 
terviews. 

Some of the best interviewees, 
for example, are the young engi- 
neers just graduating from college. 
They have been through a number 
of employment interviews by a wide 
assortment of company representa- 
tives. They know what to expect 
and have developed good interview 
skills either consciously or uncon- 
sciously. They are in practice. 

Another man who is in practice 
is the “job-hopper.’’ The employ- 
ment interviewer could find him to 
be a most astute applicant. The job- 
hopper is interview-wise; has a lot 
of interview-hours under his belt; 
and oftentimes knows the answers 
to questions even before the inter- 
viewer asks them. On the other 


hand, the person who has enjoyed 
a comfortable, successful job situa- 
tion often appears less sophisticated 
because he does not quite know how 
to conduct himself. The interview 
can be a real ordeal for him. 

However, with a little prepara- 
tion, he can find the interview game 
challenging and—better yet—profit- 
able. 


Describe Your Know-How 


Fundamentally, there are three 
steps in describing your job experi- 
ence and background to an inter- 
viewer: 

e Give a general description of 
the company that now employs you. 

¢ Describe your department or 
group. 

¢ Give a detailed description of 
your personal job responsibilities. 

If you give this information to 
an interviewer in a clear and con- 
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Interviewer 


cise manner, he will be in a position 
to render an accurate evaluation of 
your qualifications. He’ll be able to 
judge whether or not your back- 
ground coincides with the position 
or positions his company has avail- 
able. 

A general description of a com- 
pany should be brief but in- 
formative. Tell what industry the 
company is in; its products and 
services; and its general organiza- 
tion and operations. If you work for 
a well-known, large company, de- 
scribe the particular division which 
employs ‘you, along with its specific 
products and operations. Many 
chemical process companies are so 
huge and diverse that an applicant 
should not expect an interviewer to 
be able to pinpoint the exact nature 
of the products involved by merely 
mentioning the company’s name. 

A general description of your 
department should include its over- 
all functions; level of operations 
and echelon authority ; and its “rea- 
son for being.” All of this infor- 
mation, given simply and briefly, 
will set the stage for presenting the 
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main attraction: your job responsi- 
bilities. 

Open this description with one 
broad statement of your general job 
function. For example, “As the 
technical director for the materials 
test laboratory, I am _ responsible 
for all the testing of materials and 
metals used in our company’s prod- 
ucts; I supervise 25 employees, six 
of whom are research chemists and 
engineers; and [ also administer an 
annual budget of $800,000.” 

This short statement immedi- 
ately gives the interviewer an 
image of what your position and 
responsibilities are. You can then 
follow this up with a detailed ac- 
count of your assignments, special 
projects, the peculiar problems you 
solved and other related facts. 
Bring out any pertinent cost reduc- 
tions, research findings or operat- 
ing improvements in which you 
were instrumental. 

One caution: Don’t sound like a 
one-man band. 


Aim for THE Job 


Your presentation of the personal 
responsibilities you have kad is 
very important and should be as 
specifically directed toward the job 
for which you are applying as pos- 
sible. Often, a person reaches a 
point in his career where his ex- 
perience is so broad that he can 
qualify for several positions in re- 
lated fields or for several different 
jobs in the same field. 

As a result, given enough infor- 
mation about a job, he can select 
“pieces” of his experience back- 
ground, emphasize them in his in- 
terview and resume and “qualify” 
for the job. 

These are no little white lies by 
any means; rather, you are selling 
yourself and you should bring out 
strongly and keenly that  back- 
ground of yours which fits the job. 
Relegate your other experience to a 
secondary position. You may be 
quite proud of the fact that you flew 
dive bombers during the war, but 
don’t clutter up the interview with 
your heroic exploits unless: 

1. This experience is pertinent to 
the job. 

2. The employment interviewer 
flew dive bombers too. 

It follows then that the more you 
can learn about the job require- 
ments before the interview, the bet- 
ter you can present your story to 








an interviewer. This is especially 
the case in administrative and ex- 
ecutive jobs. Perhaps the follow- 
ing example of how one applicant 
missed out because he failed to find 
out enough about the job before he 
applied will illustrate the point. 


Profit from Other’s Errors 

This applicant asked for the posi- 
tion of field service representative. 
The job description galled for two 
main qualifications: 

1. Public-contact ability. 

2. Technical knowledge of 
ganic chemistry. 

Our applicant had been employed 
in the chemical industry for almost 
15 years and had held various posi- 
tions. It seemed quite possible, 
therefore, that he had acquired 
some of the experience that the field 
representative job required. 

During the interview he dis- 
played personal characteristics 
which appeared desirable for the 
job. He was then asked to describe 
his technical background. This 
question apparently took him by 
surprise because he gave an uncon- 
nected, superficial account of his 
experience. The interviewer was 
not able to evaluate the man’s tech- 
nical competence and was reluctant 
to consider him further. 

Had the applicant anticipated the 
interview questions and had he 
gathered more specific information 
about the job before the interview, 
it’s likely that he could have turned 
out to be a more serious candidate. 
He could have assembled the salient 
“pieces” of his background and em- 
phasized them during the inter- 
view. (In this particular case, he 
had the opportunity to check on the 
requirements of the job before he 
was interviewed.) 

Even one week later we received 
a letter from this applicant in which 
he added some further experience 
which he “neglected” to mention 
during the interview. At this par- 
ticular point though, the inter- 
viewer had cooled off and felt that 
the applicant was being too obvious 
in “blowing up” some experience to 
get the job. 

Knowing as much as _ possible 
about a job before you apply for it 
is an extremely important point. It 
sometimes gets to be a cat-and- 
mouse game because the applicant 
essentially says, “Tell me about the 
job and I’ll tell you what I’ve got,” 


or- 
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YOU & YOUR JOB... 


while the interviewer is saying just 
the reverse. 

he employment interviewer 
really has an ace in the hole when 
he interviews you and learns that 
you have only a vague idea of what 
the job is about. You may be able 
to tell him that you know how to 
play baseball, but you’re not sure if 
he’s looking for a first baseman or 
a catcher. 

Find out. Once you do, you can 
either tell him how well you throw 
left-handed or how well you can 
handle pitchers. 


Tell a Threefold Story 


By telling your threefold story— 
company, department, job — you 
start with a good foundation to 
build upon. It might very well be 
that the employer has several open- 
ings in the general field in which 
you are qualified. These jobs may 
be at varying levels of responsi- 
bility and with varying degrees of 
future development. 

Your iogical presentation of your 
qualifications could place you in one 
of the higher echelon positions. On 
the other hand, if there’s only one 
position open, your integrated story 


may make you a winner over other 
applicants instead of an “also ran.” 
In either case, you are ahead. 


Aside from what you tell the 


R. J. OBROCHTA, 33, has been per- 
sonnel engineer at Convair (San 
Diego), a division of General Dy- 
namics Corp., for three years. He 
is a graduate of Loyola Univ., Chi- 
cago, where he received a B.S. in 
1950 and an M.A. in industrial 
clinical psychology in 1955. A Ma- 
rine Corps veteran, Obrochta is a 
member of the American Psycho- 
logical Assn. and the San Diego 
Human Engineering Society. He 
has six children, three boys and 
three girls. 
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interviewer, it’s iniportant how you 
tell him. The manner in which you 
verbalize, emphasize and pace your 
threefold story will vary from one 
interviewer to the next. Even 
though you tell Aunt Susie the same 
story you tell your neighbor, the 
twist might be a little different. 

Same with the twist you give in 
your employment story to the inter- 
viewer. Recognize the many, almost 
indefinite goals that the interviewer 
consciously or unconsciously strives 
toward during the interview, and 
help him achieve them. 

If you do this, he’ll feel that you 
are a good candidate for the job. 


Tricks of the Trade 

There are tricks to all trades, and 
employment interviewing is no ex- 
ception. For example, even though 
you present a resume of your ex- 
perience and background, the em- 
ployment interviewer may still ask 
you to reiterate this information. 
It may be that he wants to evaluate 
your voice quality, verbal expres- 
sion, grammar or perhaps get a 
better idea of what your work ex- 
perience has been. 

Sometimes, too, resumes are pre- 
pared by people other than the ap- 
plicant himself and the personality 
generated from one is quite differ- 
ent from that of the other. Occa- 
sionally, an interviewer will bring 
up irrelevant topics during the in- 
terview. He may be trying to place 
you at ease. On the other hand, he 
may be testing to see if he can 
detour you from talking “job” to 
talking “football.” 

If an interviewer can lead a sales 
applicant astray, it’s conceivable 
that a customer could do the same 
and the sales order would never be 
written. 


Playing the Hunch 


Sometimes interviewers get 
hunches about an applicant and 
then proceed to test them out. 

One applicant, for example, was 
being interviewed for the position 
of administrative chemical engi- 
neer for a Midwest firm. The job 
paid $11,000/yr. and called for a 
graduate engineer who could under- 
stand the operation of equipment 
to be used in industrial chemical 
processing. It was especially im- 
portant that this man have a per- 
sonal approach with people since he 
had to perform a liaison task be- 
tween customers and des‘gn and 
production engineers. 


The applicant being interviewed 
for this job seemed to have the 
technical training and experience. 
However, the interviewer had a 
hunch that this man was not as 
easy going as he claimed and ap- 
peared to be. 

At one point during the inter- 
view, the applicant boasted that he 
always got along with people, one of 
the reasons being that he never dis- 
cussed two topies: religion and poli- 
tics. The interviewer seized this 
opportunity to play out his hunch 
and purposely disagreed with the 
applicant and then led him into an 
animated discussion of religion and 
politics. 

Dirty pool, you might say? 
Hardly. If the applicant had any 
insight into social situations and 
human behaviour, he would have 
tactfully veered away from the in- 
terviewer’s prodding. 

Another applicant told an inter- 
viewer that he never lost his tem- 
per. The interviewer immediately 
proceeded to misinterpret and ex- 
aggerate the applicant’s subsequent 
remarks and the applicant almost 
as immediately started to lose his 
temper. This told the interviewer 
at least one of these things about 
the applicant: he was human; he 
deliberately tried to mislead the 
interviewer; or, he actually believed 
that he never lost his temper. 


Supplement With Common Sense 


In summary, a lot of the problems 
of being interviewed can be licked 
if you anticipate and are prepared 
to tell your company-department- 
job story. Supplement this with 
common sense judgment and you 
will do your best. 

If you are asked to take psycho- 
logical tests, don’t expound on what 
you think of testing—unless you 
are prepared to take your hat out 
of the job ring. Likewise, don’t say 
you are leaving your company 
which employs 1,000 people because 
it’s too big, when the company to 
which you are applying employs 
30,000. You would also not tell a 
GM interviewer that Ford puts out 
the best car on the market, then 
give ten reasons why. 

The next time you make an im- 
portant change in your career, ap- 
proach the interview as we have 
outlined and you will stand a good 
chance of landing the job you want. 
Your anticipation will change to 
satisfying realization. That job 
may be your job. 
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t PRODUCTS 
Designey for loday’s 


FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions are built to safely 
handle liquids and gases at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in- 
cludes flanged, screwed and socket weld end 
globe, gate and check valves—ells, tees and 
crosses — couplings — bushings— plugs—vunions— 
flanges and flange unions—and weld caps. 


PROCESS EQUIPMENT FOR 

EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oil chillers, erys- 
tallizers, heat exchangers, molding machines, etc., 
serve in the monufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


MORE REFRIGERATION TONNAGE 
AT LESS COST 

More than 70 years of engineering and 
manufacturing experience is incorporated in 
Vogt refrigerating and ice making equip- 
ment. Compression Systems and Tube-ice 
Machines in a wide range of capacities 
serve industrial and processing plants and 
institutions here and abroad. 


HIGH EFFICIENCY STEAM GENERATORS 
Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high ef- 
ficiency and low maintenance expense. Bent tube 
and straight tube designs are available for solid, 
liquid or gaseous fuels to meet every power, pro- 
cess or heating requirement. 


produce a wide variety of equip- “St. teuis, Charleston, W. Va., 
metals and alloys to fight cor- PRODUCTS FOR REFINERIES, CHEMICAL 


ond od snsoraon pats ssaye ope PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 


pi of welds will match that of the materials Write for literature, Dept. 24A-GCO 
used to construct the equipment. cen teneenins 
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Troubleshooting Dust Collectors 


W. E. ARCHER, Chief Development Engineer, Western Precipitation Corp., Los Angeles, Calif. 


You can’t reduce the maintenance 
of mechanical dust collectors to a 
fixed formula. Variations in ma- 
terial collected, installation, layout 
and operating and maintenance 
techniques all seriously affect col- 
lector performance. 

You’ll find your best solutions 
through a common-sense approach 
and a knowledge of fundamental op- 
erating principles. 

In doing this type of trouble- 
shooting, one of your best interpre- 
tive tools is imagination—tempered 
with judgment. In effect, you are a 
detective, searching for clues that 
indicate potential trouble spots. 


Understand the Principles 


You need a sound understanding 
of fundamental operating principles 
before you can interpret any evi- 
dence on dust collectors. Look at the 
diagram on the next page where the 
main components of a conventional 
multiple-tube mechanical collector 


This article is based on a paper deliv- 
wed at the ASME annual meeting in 
New York, Nov. 30—Dec, 5, 1958. 
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are shown. This type of unit is 
often called a cyclonic collector be- 
cause of the high rotational-velocity 
pattern created in the tubes. 

There are four elements to a col- 
lector: a spin producing device, a 
collecting tube, an outlet tube and 
a hopper. 

In the illustration, a vane ac- 
celerates and rotates the gases pass- 
ing through each tube. This vor- 
tical action provides a centrifugal 
force to separate suspended dust 
from the gas stream. 

Actual separation of the sus- 


pended dust is in the collector tube. . 


Dust forms in a concentrated layer 
at the periphery of the vortex, near 
the tube wall, and is expelled from 
the bottom of the tube because of a 
large pressure gradient. 

Clean gases leave the collecting 
tube through an outlet tube. Gas 
flow is designed so the entire stream 
passes through a bank of tubes 
operating in parallel. The hopper is 
usually common to a large number 
of tubes. Deposited dust is removed 
from the hopper by a dust handling 
system. 


Duct Design Affects Efficiency 


Poor design of a duct system 
greatly reduces collector efficiency 
and imposes extra wear. For opera- 
tion at peak performance with mini- 
mum maintenance, your design 
must keep dust and gas distribution 
as uniform as possible. 

Dust concentration in certain 
areas of a duct is often many times 
the average dust concentration in 
the gas stream. Still, it’s very im- 
portant for this area to have a satis- 
factory gas flow pattern. For high- 
est collection efficiency, your duct 
design must balance these two 
parameters. 

Poor distribution is usually 
caused by settling of heavier dust 
particles during a long, straight 
run, or segregation of the dust and 
gas because of changes in direction. 
These changes in direction bring 
about greater inertial forces on the 
dust and separate it from the gas 
stream. That’s why, an improve- 
ment in gas flow patterns may be 
detrimental to dust distribution. 

By creating turbulence in a gas 
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ALKYLATION 


PARAFFIN 


ACID 
CATALYST 


4 OR HI 


Perkin-Elmer’ 
Process Vapor Fractometer 
Gives New Control 
Over Alkylation Efficiency 


A new process gas chromatography instrument is changing the 
economics of alkylation. In the squeeze between feed purity and 
percent valuable component recovery, this low cost* instrument 
is giving refiners higher operating efficiency, closer adherence 
to specs. Savings up to $400,000 per year have been reported 
with this instrument — the Perkin-Elmer Model 184 Process 
Vapor Fractometer. 

The Model 184 performs multi-component analyses of process 
streams automatically every fifteen minutes. The instrument 
will handle gases and low molecular weight liquids, including 
hydrocarbon mixtures of both paraffins and olefins. 

For more information on how the P-E Model 184 Process 
Vapor Fractometer can give you better control over your proc- 
ess efficiency, write for “Automatic Plant Stream Analysis.” 
We’re at 785 Main Avenue, Norwalk, Conn. 


*Price $4,650, subject to change without notice. 


INSTRUMENT 





NORWALK, 
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How the P-E Model 184 Monitors 
Typical Alkylation Unit 


Sample Point 1 — Debutanizer Overhead: 
Efficient operation of the debutanizer calls 
for just a few percent isopentane. The 
Model 184 analyzes for isopentane coming 
overhead; permits the n-C,—i-C; cut to be 
made with optimum efficiency. 


Sample Points 2 & 3 — Depropanizer 
Overhead and Bottoms: 

The Mode! 184 monitors the depropanizer 
overhead, which should be high in propane 
content, with isobutane held at a low level 
for greatest efficiency. Depropanizer bot- 
toms are checked for high isobutane con- 
tent, low propane content. 


Sample Points 4 & 5 — Deisobutanizer 
Overhead and Bottoms: 

Control of the deisobutanizer is extremely 
important to the economics of the alkyla- 
tion process, The overhead should con- 
tain almost pure isobutane with a few per- 
cent propane and normal butane. Bottoms 
should have high normal butane with iso- 
butane losses held to a minimum. These 
two analyses are critical to the operation 
of the alkylation process. They are the 
analyses most often performed by Model 
184 instruments. 


Sample Point 6 — Reactor Feed: 
Monitoring the isobutane-C,-olefin feed ra- 
tio is becoming increasingly common. A 
change in olefin-paraffin ratio can have a 
detrimental effect on the reaction. The 
Model 184 performs this check automati- 
cally every 30 minutes. The other analyses 
indicated are performed on a 15 minute 
cycle with the Model 184. 
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Basic Operating Principles 
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Dust to hopper 





stream, you redistribute the dust 
particles but alsc increase the pres- 
sure drop. You must consider both 
gas and duct behavior together. 

An excellent example of what hap- 
pens when you change gas stream 
distribution is shown above. Here, 
ducting leading to the inlet of a 
dust collector is illustrated. 

Internal inspection of this unit 
was made after an initial period of 
operation. This inspection showed 
the turning vanes at the first 90- 
deg. turn (A) satisfactorily reduced 
gas turbulence. 

In the long, horizontal run 
through the duct, the larger par- 
ticles settled giving a heavy con- 
centration just above the floor. This 
was determined by the abrasion 
pattern on vertical structural col- 
umns and substantiated later by fil- 
tration tests. 

At the second change of direc- 
tion (B), a double 90-deg. turn to 
the inlet of the dust collector, the 
gas changed direction with a mini- 
mum of turbulence. However, at 
the turning vanes, the coarser ma- 
terial passed under the lower vane 
and was further stratified by the 
second turn. Result: unusually 
severe wear on the upstream half 
of the collector. 

Solution: remove the lower vane 
at turn B. Turbulence is created 
that redisperses the coarse ma- 
terial. Later inspection showed this 
change quite effectively and uni- 
formly distributed the gas load. 

Any uniform restriction across 
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the gas stream, with a resultant 
pressure drop, improves the veloc- 
ity profile or gas distribution. 
However, the dust particles have 
more inertia than the gas stream 
and a restrictive gas distribution 
device has little effect on dust dis- 
tribution. 

Perforated plates are often used 
as restricting devices. Very effec- 
tively, the collector itself—a num- 
ber of small diameter cyclonic 
tubes operating in parallel—accom- 
plishes the same purpose. 

When you’re making an internal 
inspection of a collector, any in- 
dication of uneven dust distribu- 
tion should be your first concern. 

Concentrations of large dust 
particles polish and erode the metal 
in a clearly defined pattern. Fine 
dust, on the other hand, adheres 
and builds up on steel and reveals 
a great deal about turbulence and 
flow patterns. Build-ups of dust on 
the floor of a duct show areas of 
low velocity. 

Turbulence can be induced by re- 
moving turning vanes or adding 
obstructions to the gas stream as 
baffles. If you use baffles, design 
and locate them by the dust con- 
centration pattern and velocity of 
the gas stream. Determine the 
amount of obstruction presented by 
the baffle from the pressure drop. 


Reduce Hopper Circulation 


Baffles are sometimes installed 
in the hopper to reduce gas flow. 


Dust 
collector 


coarse 
material 











These baffles divide the tubes in 
half, in the direction of gas flow. 
They’re sealed around the sides and 
to the collecting tube sheet and ex- 
tend within a short distance of the 
hopper outlet. As dust settles from 
the collecting tubes, the hopper is 
sealed into two separate chambers. 

In passing through the collector, 
gases must pass through a number 
of tubes or equivalent ductwork to 
reach or leave the collecting ele- 
ments. As gas enters the collecting 
vanes, the pressure isn’t equal 
throughout and further inequality 
occurs because of varying lengths 
of outlet tubes and losses in the 
outlet header. In a common hop- 
per, appreciable currents are set 
up as the gases attempt to equalize 
these pressure differentials. 

Ideal solution to this problem is 
individual hoppers for each collect- 
ing tube. Since this is usually eco- 
nomically unfeasible, a hopper 
baffle is used to reduce the circula- 
tion. 

Since most dust collectors oper- 
ate under negative pressure, air 
leaking into the hopper contributes 
to poor collection efficiency. This 
occurs through leaking dust valves 
on the hopper exit, flange joints 
and access doors. 

Similar leaks occur at joints be- 
tween the collecting tube and the 
collecting tube sheet. In this case, 
gas by-passes the vane and the col- 
lecting tube to enter the hopper. 

Any flow into the hopper in- 
creases the hopper pressure in rela- 
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nitric acid—in any concentration, 


at any temperature to 500°F, 


CAN'T CORRODE 
FLUOROFLEX-T PIPE 


liner of TEFLON® in 
thermal equilibrium with housing 


Lining is completely inert to all corrosives. It’s made of 
Fluoroflex-T, a high density, non-porous compound* of 
virgin Teflon. 


Liner and housing are in thermal equilibrium through 
an exclusive process developed by Resistoflex. It com- 
pensates for thermal expansion differential between 
the Teflon and the pipe housing, eliminating fatigue 
collapse, and cracking at the flange. 


Handling a 50% solution of boiling nitric acid at 355°F 
and 50 psi, Fluoroflex-T Type S piping components have 
been in service for almost two years with no faiiures. 


Fluoroflex-T Type S piping systems can handle the 
toughest problems of corrosion, erosion, and contami- 
nation for you, too—with complete safety. Bulletin 
TS-1A gives details. Write Dept. 153, RESISTOFLEX 
CORPORATION, Roseland, N. J. Other Plants: Burbank, 
Calif., Dallas, Tex. * Pat. No. 2,752,637 


@ Fluoroflez is a Resistoflex trademark, reg., U. S. pat. off. 
@ Teflon is DuPont's trademark for TFE fluorocarbon resins 


RESISTOFLEX 


Complete systems for corrosive service 


a> ~— @ DP 6 & — 


LINED STEEL PIPE * FLANGED FLEXIBLE HOSE * BELLOWS * ELBOWS * TEES * REDUCERS * DIP PIPES & SPARGERS * LAMINATED PIPE 
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OPERATION & MAINTENANCE... 


tion to the inlet pressure. If these 
conditions exist to a_ sufficient 
extent, certain areas of the col- 
lector may cease functioning. 


Pluggage: Major Problem 


Difficulties often come from solid 
building-up of materials and plug- 
ging of the components. 

One serious effect is the vane or 
spin-producing device becoming 
plugged. When this happens, a dust 
seal isn’t created in the collecting 
tube by incoming gases. Result: an 
open passageway between the hop- 
per and the outlet housing through 
the collecting and outlet tubes. 

There’s always a dense concen- 
tration of suspended dust in the 
hopper. This concentration may be 
many times greater than the dust 
concentration in the main stream 
entering the collector. As a pas- 
sageway to the outlet housing 
opens, hopper dust is pulled into the 
stream of cleaned gas. 

Plugging of one collecting tube 
inlet removes more material from 
the hopper than many properly op- 
erating tubes collect. 

High vane-velocities are neces- 


W. E. ARCHER, a native Cali- 
fornian, has been with Western 
Precipitation Corp. since 1950. In 
the past eight years he has held 
various posts in both their New 
York and Los Angeles offices with 
two years out for the armed serv- 
ices. Archer spent this time at 
Redstone Arsenal in Alabama. He 
received his BS in mechanical en- 
gineering in 1949 from Cal Tech 
and is a member of the ASME. Cur- 
rently, Archer is in charge of the 
development group of Westérn’s 
research and development depart- 
ment, 
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sary in any mechanical collector. 
As a result, the passageways are 
small in relation to the gas volume. 
Under ordinary circumstances, 
there’s little tendency toward plug- 
gage in these small cross-sectional 
areas. 

However, sticky materials that 
adhere on impingement cause diffi- 
culty. These materials build-up on 
duct walls, on the underside of the 
outlet tube sheet and on the outlet 
tube face. They then break away 
and fall into the vanes clogging 
them. 

If you discover this situation, 
clean the vanes carefully at every 
opportunity. If possible, take steps 
to correct the circumstances pro- 
ducing this condition. 

An effective countermeasure is 
maintaining gas temperatures 
above the dew point. This prevents 
agglomeration. 

Most common type of plugging 
you'll find is in the collecting tubes 
—usually caused by overfilling the 
hoppers. Here, the dust level rises 
in the hopper and finally closes off 
the bottom of the collecting tubes. 
Dust builds up in the tubes until 
equilibrium is reached. At this 
point, the velocity is great enough 
to carry incoming dust through the 
tube and straight out through the 
outlet tube. 

Evacuating the hopper after 
this happens may not clear the 
tubes. If the dust packs during 
overfilling it’s possible for the 
tubes to remain plugged after the 
hopper is emptied. 

If the tubes aren’t cleaned out, 
very serious wear occurs because 
the top dust layer rotates at high 
velocity in one localized area of the 
collecting tube. Clear the tubes by 
rodding or air lancing. 

Collecting tubes sometimes plug 
in normal operation. Solution: in- 
stall a method of vibrating the col- 
lecting tubes periodically. 

Outlet tubes rarely plug in nor- 
mal operation. Only exception is 
when both the vane and collecting 
tube are plugged. In this case, the 
outlet tube eventually fills with 
dust. This isn’t serious since the 
tube is completely out of service. 
However, if a number of tubes be- 
come plugged, the pressure drop 
across the collector increases and 
efficiency decreases. 

One solution to plugged outlet 
tubes is suspending a chain in the 
center of the tube. The swirling 
gas stream swings the chain and 


scrapes the tube walls clean. Loos- 
ened material falls through the col- 
lecting tube directly down into the 
hopper. 


Dust Disposal Problems 


Slight amounts of moisture in 
collected dust causes it to pack into 
an inert mass. Continuous or more 
frequent dust disposal helps pre- 
vent this problem, but insulation is 
usually more effective in removing 
the cause. 

It’s important to insulate the 
hopper when gas temperatures are 
near the dew point. In severe cases, 
heating the hopper walls may pre- 
vent condensation. 

Where dust is very fine or has a 
great deal of cohesion, vibrators 
improve the removal of dust from 
the hopper but must not damage 
any insulation, Vibrating an in- 
ternal hopper baffle or an auxiliary 
baffle located near the outlet of the 
hopper can be almost as effective 
as vibrating the hopper. 

Aeration, if used carefully, also 
aids hopper evacuation. However, 
misuse of this method is common. 
Too much air reentrains the col- 
lected dust. Leaving an air lance 
on for prolonged periods reduces 
performance and causes. severe 
abrasion in the immediate area of 
the air blast. 


Distribute Wear Evenly 


Erosion in a mechanical collector 
is usually in two forms: Impinge- 
ment wear at the inlet of the unit 
and erosion of the collecting tubes 
and vanes. 

Dust distribution in the duct is 
shown by impingement wear at the 
unit inlet. Poor distribution causes 
severe erosion in localized areas. 
If dust distribution is satisfactory 
and erosion is still a problem, the 
only solution is to provide sacri- 
ficial material for protection. This 
is usually done with replaceable 
angles and plates that absorb the 
worst of the wear. 

For maximum service with mini- 
mum maintenance, under abrasive 
conditions, wear must be evenly 
distributed over the entire group 
of tubes. Special alloy materials of 
construction may be called for 
under extreme conditions. Castable 
ceramics and a combination of spe- 
cial alloys are sometimes required 
when high-temperature abrasion 
occurs. 
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Cut-away view 

of Carpart’s 
BOLTARON 6200 
fume collector 


is the best answer for low-cost 


exhaust-systems & fume collectors 


Exhaust systems and fume collectors fabricated from BOLTARON 6200 outlast stainless 
steel, plastisol coated and fiberglass in handling acid and alkali fumes. BOLTARON 6200 
fume collectors cost less than stainless steel... are corrosion resistant... maintenance GENERAL 
free... 98.9% effective in removing soluble acids. PLASTICS 


For further information on performance-proven fume collectors & exhaust-systems write: s 
Carpart Corporation, 209 West Exchange St., Owosso, Michigan. 


THE GENERAL TIRE & RUBBER COMPANY = Bolta Products Division » Lawrence, Mass. 
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Why settle for less? 
Type 316 D319 





Recently approved by the ASME Boiler and Pressure 
Vessel Committee for direct replacement of Type 316. 
woe me _.Higher chromium and nickel contents insure 


better over-all corrosion resistance, compared 
to 316. 


16.00-18 .00% 
11.00-15.00 | 


Increasing minimum content of Mo boosts 
corrosion resistance, particularly to acids. 


.. 2.25- 3.00 


. 0.07 
2.00 
1.00 








New Stainless Better Than Type 316 


An improved stainless—D319—with superior 


corrosion resistance is strongly bidding to replace Type 


316 in chemical process equipment. 


Stainless D319, a big improve- 
ment over Type 316, is now com- 
mercially available, waiting for 
chemical applications. 

A recent report to the chem- 
ical industry by the Chemical 
Industry Advisory Board, Amer- 
ican Standards Assn., puts it 
more bluntly: “D319 offers im- 
proved general corrosion resist- 
ance over Type 316. It’s Code 
approved. Let’s use it.” 
> More Resistant—Type 316 is 
one of the workhorse stainless 
steels in chemical processing. 
But, for example, it is susceptible 
to some acid (sulfuric, formic, 
phosphoric) corrosion. So D319, 
with a higher chromium and 
molybdenum content, as the table 
above shows, is more resistant to 
this attack. Also, with a higher 
Mo minimum content, D319 
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should be more resistant to pit- 
ting and pinhole corrosion. 

Costs are slightly higher (up 
to 2¢/Ib.) compared to 316, but 
this difference should be de- 
creased as larger quantities of 
D319 are produced. 

CIAB, in cooperation with the 
steel industry, has been working 
hard at bringing the new molyb- 
denum-bearing austenitic stain- 
less steel alloy into commercial 
production—spurred on by in- 
creasing demand by the chemical 
industry for special modifications 
of the AISI Type 316 alloy to 
improve general corrosion resist- 
ance. Usually a higher chromium 
content was sought, but wide 
variations in the content of other 
elements in Type 316 bothered 
many people. Modifications of 
the standard analysis weren’t 
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available from warehouse stocks. 
So asking for modified heats of 
316 usually involved delays in 
delivery. 

The chemical industry was sur- 
veyed to establish requirements 
of Cr-Ni-Mo stainless steels, and 
sufficient demand. from a sub- 
stantial number of consumers, 
both large and small, for a new 
standard alloy quickly became 
apparent. A special CIAB sub- 
committee working jointly with 
AISI stainless steel technical 
committees decided upon a new 
producible alloy. 
> Developmental Alloy — The 
number, D319, was assigned by 
the American Iron and Steel In- 
stitute. It is known as a “devel- 
opment” alloy, and was so desig- 
nated pending making of a ton- 
nage survey now scheduled for 
1959. When a large enough de- 
mand develops, the new stainless 
steel will be AISI Type 319. 

Actually, according to CIAB, 
many of the special modifications 
of Type 316 purchased and used 








Organic 
Acids 
Causing Corrosion? 


... lest HAYNES Alloys 


TH seacees alloy C and nine other corrosion-resistant 
alloys were tested in hot acetic acid vapors containing 
traces of oxidizing contaminants. HASTELLOY alloy C had 
a penetration rate of only 0.0007 inches per year— 
lowest among all nine competitive alloys. Others varied 
from 0.005 to 0.5 inches per year and were severely 
pitted. This test showed one manufacturer of organic 
chemicals how he could keep his maintenance 
costs to a minimum before a process was even on stream. 
How much money can you save in your plant? Why 
not find out for sure by testing HAYNEs alloys. 
We'll gladly send you samples. There are 6 HAYNES 
corrosion-resistant alloys. To help us select the one 
most likely to solve your problem, we suggest that you 
send us a letter outlining the corrosive conditions in 
your plant. To learn more about HASTELLOY alloys, 
ask for a copy of our 104-page book. It describes 
the alloys in detail. 


HAYNES STELLITE COMPANY 
Division of 
Union Carbide Corporation 
Kokomo, Indiana 


The terms “Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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by the chemical industry fall 
within the analysis range of 
D319. As much as 15 years serv- 
ice experience has been reported, 
and this experience is all good. 
So stainless D319 is not a new 
and untried alloy, but the result 
of an intense cooperative effort 
to make an alloy of improved 
characteristics and broader serv- 
ice utility. 

Those responsible for the proj- 
ect suggest that users of Type 
316 (or special modifications) 


consider using D319 for better 
corrosion resistance; where you 
want to avoid product contami- 
nation; or where you need fast 
deliveries. Because of the many 
variations in process conditions, 
no blanket recommendations can 
be made for specific new service 
applications. This type of infor- 
mation can be developed through 
an individual company’s own 
testing procedures. 

> Code Approved — Formal ap- 
proval for the use of D319 in 





Vanadium of 99.5% min. pur- 
ity is ductile and can be easily 
hot worked—below this purity V 
is very brittle. Now producing 
the pure material via new reduc- 
tion processes, Vanadium Corp. 
of America offers extruded tube, 
rod and wire, rolled plate and 
foil (above). 

With excellent corrosion re- 
sistance to HCl and H.SO, V 
will also withstand aerated salt 





Ductile Vanadium: New Material of Construction? 


water attack better than most 
stainless steels—but not as well 
as titanium. Resistance to dilute 
caustic is fair, but V is attacked 
by HNO;. Of special interest: 
ductile V retains its strength at 
high temperatures, and it has a 
low neutron cross-section. 

As for costs, calcium-reduced 
vanadium metal (99.5% min. V) 
is available at about $40/Ib. in 
irregular button form. 
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Code construction has been ob- 
tained through Special Ruling, 
Case No. 1254, issued by the 
Boiler and Pressure Vesse! Com- 
mittee of The American Society 
of Mechanical Engineers. This 
approval is covered by the fol- 
lowing reply to the CIAB in- 
quiry: 

“September 2, 1958: It is the 
opinion of the Committee that a 
steel having a chemical composi- 
tion as stated in the inquiry and 
designated D319 may be used 
for Code construction under all 
the rules applicable to Type 316 
stainless steel. The allowabie 
stress values for the regular 
Type 316 shall apply. The quali- 
fication of Procedure and Per- 
formance in Section IX for Type 
316 shall apply.” 

One individual chemical com- 
pany has determined that most 
principal stainless steel produc- 
ers have stocks of D319 immedi- 
ately available—some in ingot 
form; others in finished form, 
in both tonnage and reasonably 
minimum quantities. 


What Do You 
Use at 20,000 F.? 


Materials engineers are search- 
ing the four corners of the 
atomic table in developing better 
construction materials for space 
travel. 

Dr. A. R. Kaufmann, Technical 
Director and Vice President of 
Nuclear Metals, Inc., at a recent 
dedication of Nuclear Metal’s 
Concord, Mass., metallurgical 
laboratory, gives us a sampling 
of what the future holds for new 
materials of construction. 

He claims successful space 
travel requires development of 
materials which may be exposed 
to temperatures as high as 20,- 
000 F. for short time periods. 
The highest melting point of sub- 
stances now known is about 7,000 
F., and there are only a small 
number of materials in this cate- 
gory. Very possibly space ve- 
hicles can be designed so the 
highest temperatures reached at 
critical places will not be greater 
than about 5,000 F. Even this 
temperature calls for going far 
beyond present engineering ex- 
perience, since the highest tem- 
peratures commonly encountered 
in structural applications, other 





A GREAT NEW IDEA 
BEARING SEALS « TEFLON. 


ANOTHER 
DURIRON 
DIVIDEND 





itine\\ rt 


NOTHING CAN GET OUT / NOTHING CAN GET IN: 


A brand new idea in bearing seals is another Durco first. This amazingly 
simple device is leakproof and foolproof. Bearing life will no longer be 


shortened by splashed or spilled acids, and lubricant is positively sealed in. 
‘ i 


These new bearing seals are just another one of the extras Durco gives you 
as standard. Large, solid, rugged shafts; heavy duty, long-life bearings; com- 
plete interchangeability with minimum parts inventory; these are standard with 
Series H-2 Durcopumps. They’re extras on other chemical pumps; extras that 
you pay extra for. Series H Durcopumps give you premium quality and 
premium performance without the sting of premium price. 





Teflon is the registered trade-mark of E. 1. duPont 
de Nemours & Co. for its tetrafluoroethylene resin. 


THIS NEW FEATURE AT NO EXTRA COST 


The mark of dependability in tough chemical service... everywhere 


THE DURIRON COMPANY, INC., DAYTON, OHIO 
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CORROSION FORUM... 


than for furnace bricks and lamp 
filaments, are about 2,000 F. 
There are many metals, such 
as tungsten, molybdenum, and 
tantalum, which remain solid to 
much higher temperatures than 
practically all of the ceramic ma- 
terials. Some compounds of high- 
melting metals with carbon and 
boron have extremely high melt- 
ing points. Another interesting 
substance of very high melting 
point is graphite. But most of 
the high-melting materials, espe- 
cially the compound type, are 
brittle and subject to oxidation 
and other types of corrosion. 
Tungsten, molybdenum, tanta- 





lum, beryllium, rhodium, and 
their alloys and compounds, will 
need to be extensively developed 
before they can be used commer- 
cially at high temperatures. 
Then they will be needed in large 
sizes of sheet, bar stock, and 
tubing. As yet none has been 
produced in such sizes. 

It’s very possible, according to 
Dr, Kaufmann, that no single 
material will be found having all 
desired properties. Successful 
solutions to the problems may, 
therefore, lie in the development 
of composite materials. Com- 
posites could take the form of a 
combination where one material 





Weighing in at 330 Ib., the in- 
got shown above has proved it’s 
possible to produce columbium 
ingots on a commercial scale 
(9-in. dia. by 19-in. long). 

Made in roundels first by Elec- 
tro Metallurgical Co. (div. Union 
Carbide), Universal Cyclops 





Large Columbium Ingots Now Possible 


Steel Corp. melted the material 
via a consumable-are process 
into ingot form. 

Columbium, of course, is an 
up-and-coming material of con- 
struction. It has excellent high- 
temperature strength and a low 
nuclear cross-section. 


Materials of this type can be con- 
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provides a protective surface 
layer against corrosion while the 
underbody supplies necessary 
strength. Or they could take the 
form of a collection of materials 
where one is effective in one tem- 
perature range, another effective . 
in 3. different temperature range. 










structed by mixing metals and 
refractory compounds. Such sub- 
stances are known as cermets. % 
Composite materials containing 
high-melting oxides will be use- 
ful from 2,000 to 4,000 F. For 
still higher temperatures, it will 
be necessary to use carbides and 
borides in conjunction with high- 
melting metals. 
Probably graphite will become 
an important structural material 
for very high temperature use. 
It lacks strength and ductility at 
low temperatures, but becomes i 
increasingly attractive at tem- 
peratures above 3,000 F. With 
techniques for protecting it from 
oxidation at high temperatures, 
it should find widespread appli- 
eation, particularly in a struc- 
ture where some other material 
can supply necessary engineer- 
ing properties at low tempera- 
tures. 





























High-Temperature 
Ti-Alloy Developed 


New titanium alloys are com- 
ing up thick and fast (see Chem. 
Eng., Aug. 11, 1958, p. 162 and 
Nov. 3, 1958, p. 152). Latest 
entry is Mallory-Sharon’s MST 
881, which has high-temperature 
strengths exceeding most steels. i 

The best current titanium al- 
loys quickly lose strength when 
held for long periods above 800 
F. But, according to Mallory- 
Sharon, MST 881 holds _ its 
strength after long exposures to 
1,100 F. and for short periods at is 
1,500 F. 

Primary markets for the new 
alloy will be in engines and com- 
ponents of manned and guided a 
aircraft and missiles (taking ad- i 
vantage of titanium’s excellent 

































strength/weight ratio). 
Alloy MST 881 contains 8% | 

| 

} 







aluminum, 8% zirconium, 1% 
tantalum and columbium. 

The material will be available 
as forging stock. Techniques for | 
production of sheet materials 
are under investigation. 















US SOLVENT PACKINGS 





“We tested one packing after another... 
but only ‘U.S: could stand up,’ 


When a leading mid-western chemical company put 
their new plant into operation in 1955, they faced a 
problem with pump packings: To find a packing re- 
sistant to a combination of solvents, caustic and high 
temperature—with a minimum of shaft wear. 

“We tested one packing after another on our caustic 
pumps,” says the plant superintendent, “and found that 
U. S. Solvent Packing outlasted any other packing tested 
by as much as 10 to 1.” 

Result: No more morale-breaking “clean-up” sessions, 


Mechanical Goods Division 


Says CHEMICAL PLANT SUPERINTENDENT 


production is increased, personal injuries due to leaks 
have been reduced 75%, and there’s no need for re- 
scheduling due to breakdowns. 

A “U.S.” technician, of course, worked with engineers 
of the chemical company to develop the right packing 
for this particular requirement. That’s part of the “U.S.” 


service, when needed. 

* * 2 
When you think of rubber, think of your “U. S.“’ Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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Expansion Mirrors Rising Use of Metal Hydrides 


Recently doubled capacity at 
Metal Hydrides’ Beverly, Mass., 
lithium-aluminum hydride plant 
reflects a rising demand for this 
inorganic in hormone synthesis, 
vitamins and other pharmaceu- 
tical preparations. MHI is ex- 
clusive manufacturer of Li-Al 
hydride, looks for new applica- 
tions in fuels, catalysts and in- 
organic reducing agents. 


International Nickel Co. is 
speeding construction on its 
new nickel mine and mill in 
the Sudbury District of west- 
ern Canada. When completed 
in 1960, annual mill capacity 
will be 75 million lb. nickel, 
bringing Inco’s total Sudbury 
output to 385 million Ib./yr. 


Air Products, Allentown, Pa., is 
building a unique argon puri- 
fication system for an exotic- 
alloy fabrication facility 
being built at Bridgeville, Pa. 
Alloys of metals like columb- 
ium, molybdenum and rhen- 
ium will be worked in a room 
filled with pure argon; atmos- 
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phere will be recirculated 
every 3 hours through a --300 
F. purification system. Uni- 
versal-Cyclops Steel Corp. is 
constructing fabrication fa- 
cility for U. S. Navy. 


Fremont Minerals’ new million- 
dollar sulfuric acid plant at 
Riverton, Wyo., is about to 
go on stream. With minimum 
capacity of 125 tons/day, 
plant can supply acid needs 
of ali central Wyoming ura- 
nium mills. Plant was built 
by Leonard Construction Co. 


Monsanto plans to make Mer- 
size, a fortified rosin size used 
by paper manufacturers, in a 
new plant at Seattle, Wash., 
supplementing existing plant 
at Baxley, Ga. Unit is ex- 
pected to be in operation in 
early 1959. 


Du Pont’s new titanium dioxide 
plant at New Johnsonville, 
Tenn., is slated to begin op- 
eration in January. Total 





plant investment will run to 
more than $30 million; build- 
ings will cover 115 acres and 
employ 425 workers initially. 


Magnolia Petroleum plans to * 
convert the Thermofor cata- get MORE vacuum pumping 


lytic reforming unit at its 

Beaumont, Tex., refinery to a per dollar Lee plug * 
Sovaformer. (Sovaforming is 

a fixed-bed reforming process 
licensed from Socony Mobil.) 
Magnolia already has one 
Sovaformer at Beaumont; 
conversion of the Thermo- 
former will take about 18 
months. 


W. R. Grace has dedicated its 
new $5-million research cen- 
ter at Clarksville, Md. Bring- 
ing together 250 scientists 
and technicians formerly 
spread over three states, new 
center will be Grace’s “hub 
of world-wide research and 
development activities.” 


Electric Reduction Co. of Can- 
ada claims to be _ world’s 
largest producer of sodium 
chlorate as result of expan- 
sion that doubled capacity of 
firm’s Buckingham, Que., 
plant. Sodium chlorate is 
used in uranium extraction 
and wood pulp bleaching. 


Morton Chemical Co., subsidi- ’ NEW 
ary of Morton Salt Co., is with the 


ready to open a new adsorbent 


clay plant at Weeks, La., when 
construction is completed STOKES MICROVAC PUMPS 
later this month. M. W. Kel- 
logg handled erection of the 
plant. Stokes Series ‘‘H’’ Microvac Pumps were designed 
by vacuum specialists—are built by skilled per- 
Northern Chemical Industries sonnel in modern, well equipped facilities—were 
announces that it has hired industry engineered to meet your requirements. 
Chemetron Corp.’s Chemical Stokes Microvac Pumps are... 
Div. to operate its new am- 


* C t— ire little height or fi 
monia plant and related fa- eee eee eee 


eilities at Bearsport; Me. ui- * Balanced—for smooth, vibration-free operation 
der vente Soma: Plant, * Quiet—for service anywhere, lab or plant 
rated at 125 tons/day am- * Complete—no optional equipment to buy 
monia and 60 tons/day nitric * In Stock—for immediate delivery 

acid, is one of first in U.S. to * Models with up to 500 c.f.m. displacement 
make synthesis hydrogen from 
Bunker C oil under Texaco- 
Hydroczxrbon license. 


To support every Stokes customer—we offer a 
complete application engineering advisory service 
of trained vacuum specialists. Write for complete 


literat licati i x 
Besd:Slechinaey & Chemicals iterature or application assistance on all models 


International Div. has ex- 
panded hydrogen peroxide 


capacity of its Mexican affili- Vacuum Equipment Division 
ate, Electro Quimica Mexi- 


cana, to 4.5 million lb./yr. F. J. STOKES CORPORATION 
Increased demand for 50% 5500 Tabor Road, Philadelphia 20, Pa. 
solutions of H,O, by Mexico’s 
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M&L CARBON STEEL REACTIVATION CHILLER 


liameter sneli 


Today’s rapid strides in the technology of process- 
ing plant operation make it essential for a manu- 
facturer of equipment to be “staffed up” with people 
who have had extensive training and experience. 
More than half our staff have spent a major part 
of their working life in this one field and have 
played a major role in the design and fabrication 
of many types of processing equipment. They know 
the limitations and workability of all metals and 
how to get maximum service from each. This accu- 
mulated knowledge of base materials and our 
extensive experience in design and fabrication 
means practical, trouble-free equipment at the 
lowest possible cost. 

It is impossible, in a field requiring such wide diver- 
sification, to illustrate, or even list, all the products 
we have been called upon to supply. The chiller 
above is simply one among thousands. 


Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 





FIRMS... 


NANINIINCRME EAVES courant 
gered the expansion. 


Badger Mfg. Co.’s Dutch sub- 
sidiary, Badger - Comprimo 
N. V., has started construc- 
tion on Esso Nederland’s new 
$50-million refinery in Rotter- 
dam. When completed in 
1960, capacity will be in 
neighborhood of 95,000 bbl./ 
day crude. 


Fluor Corp. of Canada has been 
awarded two contracts total- 
ing $1 million by Alaska- 
Yukon Refiners & Distrib- 
utors. First contract calls for 
erection of a 3,000-bbl./day 
separation and treating plant 
at Haines Junction in the 
Yukon Territory. Second cov- 
ers engineering and construc- 
tion of a marine terminal at 
Valdez, Alaska. 


Stauffer’s Anderson Chemical 
Div. is expanding its manu- 
facturing and laboratory fa- 
cilities at Weston, Mich. 
Project, to be handled by 
Stauffer engineers, will cost 
about $220,000. Among An- 
derson’s products are a broad 
range of metallo-organics. 


Britain is planning world’s 
largest nuclear power sta- 
tion: 650 megawatt capacity. 
Plant, 50 mw. bigger than sta- 
tions Russians plan for Si- 
beria, is destined for a site on 
the Suffolk coast in East Eng- 
land. 


American Cyanamid’s Formica 
Corp. has opened a new $5.5- 
million flakeboard plant at 
Farmville, N. C., capable of 
producing 40 million sq. ft. a 
year. Process uses green pine 
timber instead of the usual 
wood paste that goes into 
most particle board. 


Diamond Alkali is building a 
new campus-style research 
center on an 800-acre tract 
near Painesville, Ohio. First 


MANNING & LEWIS deltas. denser A4lL-be ponies! 


research and development 
buildings. Construction plans 


ENGINEERING COMPANY are projected through 1970 





Dept. A, 28-42 Ogden Street, Newark, New Jersey so that the center can grow 


along with company activi- 





DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT ties. 


202 
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Oak Ridge National Laboratory, 
operated by Union Carbide, 
will undergo a $9.6-million 
expansion, the Atomic Energy 
Commission announces. Plans 
include “major additions” to 
two buildings; Oak Ridge is 
free world’s principal pro- 
ducer of radioisotopes for re- 
search. 


Montecatini, Italian chemical 
maker, evidently has big 
plans in mind for its Moplen 
polypropylene: Stockholders 
have just approved a $48-mil- 
lion public bond issue for 
“petrochemical expansion.” 
Topping the list of plans are 
new and expanded plants for 
polypropylene and other ole- 
finic polymers. Moplen plant 
at Ferrara is already being 
expanded to 20,000 tons/yr. 


Fisher Scientific Co., citing the 
change from wet-testing in 
laboratories to dry, instru- 
ment testing, has opened its 
new laboratory instrument 
manufacturing plant in In- 
diana, Pa. Products range 
from optical-electronic in- 
strumentation to atomic- 
structure models. 


Enjay Co. is adding a 30,000- 
sq.-ft. wing to its customer 
service laboratory at Linden, 
N. J., for plastics research. 
New wing will be devoted to 
Escon, Enjay’s new poly- 
propylene, that will be pro- 
duced by Humble Oil (Chem. 
Eng., Sept. 22, 1958, p. 191). 


Coast Instruments, Long Beach, 
Calif., has opened a new op- 
tical plant to produce optical 
equipment for industrial ap- 
plications and reflecting mir- 
rors for telescopes. 


Hagan Chemicals & Controls’ 
new headquarters and re- 
search center is situated 12 
mi. from downtown Pitts- 
burgh, Pa. Center consists 
of a 60,000-sq.-ft. office build- 
ing and a 33,000-sq.-ft. re- 
search laboratory. 


Parke, Davis & Co. has dedi- 
cated its new $765,000 branch 
office in Menlo Park, Calif. 
Facility is headquarters for 
all northern California opera- 
tions. 





PREDICT the 
centrifuging 


This most revealing chart quickly shows how much unloading time 
you can actually save, with Batch-Master’s rapid bottom discharge 
and hydraulic unloader. The chart is based on Batch-Master’s un- 
loading time (30 seconds average) . . . as compared with that of a 
manually unloaded batch centrifugal (15 minutes or more). If the 
chart gives you a jolt, investigate Batch-Master. 





BATCHES PER 24-HOUR PERIOD 
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20 
BASED ON 300 WORKING DAYS PER YEAR 


FOR MORE COMPLETE DATA, SEE TOLHURST’S SECTION IN CHEMICAL ENGINEERING CATALOG or write 


——uunwenws MAIL COUPON TODAY 


Tol PEGE c cute cas 


A OIVISION OF 


American Machine and Metals, Inc. 


Specialists in liquid-solids separation 
Dept. CET-1258, EAST MOLINE, ILLINOIS 


Send me your catalog on the time-saving Batch-Master Centrifugal. 








NAME ANO TITLE 





COMPANY 





ADDRESS 





Cuemicat ENciIngERING—December 15, 1958 





Life in these excited sili’ ) | 





Girdler Catalysts is establish- 
ing a New York sales office 
at 79 Wall St. Girdier makes 

“ I- 7? specialty catalysts for chem- 
T think I’ve found ical, petroleum and gas proc- 


the leak, chief!” JG : esses. 


International Paper Co.’s mar- 
ket research and product de- 
velopment operations have 
been shifted from Camden, 
Ark., to firm’s New York City 
headquarters. 











B-I-F Industries, Providence, 
R. L., is relocating its Berkeley 
office to 1766 Locust St., Wal- 
nut Creek, Calif. Office han- 

3 dles firm’s line of meters, 

Ace chemical- 

resistant rubber- feeders and controls. 

lined steel pipe 
best for high- 
pressure, big 
sizes, or abra- 
sives. Pipe, fit- 
tings and valves 
1% to 24”. 


A safer way 
to stick 
your neck out 


Good equipment costs so little more, 
it pays to stick your neck out and 
ask for it. If the boss is cost con- 
scious you'll get it. He too knows 

the dollars lost by corrosion and chemical resist- 
contamination. You're always safe tg —— 
when you specify Ace piping, valves, 

pumps and tanks. 


Hooker’s Phosphorous Div. ex- 
ecutive sales office has been 
moved to the Lincoln Build- 
ing, 60 E. 42nd St., New York 
17, N. Y., locating it next to 
Hooker’s other New York of- 


Highly efficient 
WE pump. Ca- 
pacity to 360 
gpm. Cast iron, 
fully protected 
by top quality, 


Vick Chemical Co. has acquired 
its first overseas drug com- 
pany: Milton Antiseptic, Ltd., 
London. This is Vick’s third 

Variety and qual- acquisition in the past three 

ity to match any 


Design assist- 
ance and facili- 
ties for molding 
special fittings, 
pump parts, etc., 
of plastics or 
hard rubber. 
Also large hand- 
fabricating fa- 
cilities. 


plastic piping. 
Riviclor PVC, 
Ace-Ite rubber- 
plastic, Parian 
poly, Ace Saran, 
Tempron high 
temperature 
nitrile, hard rub- 
ber-lined steel. 


months, other two being the 
Lavoris Co. and Walker Lab- 
oratories. 


Dallas Tank Co. and Trinity 
Steel Co., two large steel fab- 
ricating firms, have merged. 
New firm will continue under 
the Trinity Steel Co. name 
and offices and facilities will 
move to 4001 Irving Blvd., 
Dallas, Tex. 


American Petrofina is acquiring 


ACE processing equipment of rubba 


AMERICAN HARD RUBBER COMPANY; cluded in the transaction are 
DIVISION OF AMERACE CORPORATION Reco’s interest in 111 produc- 


Ace Road * Butler, New Jersey , Lad : ing wells. 


the assets of Reco Oil Co. for 
an undisclosed amount. In- 
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Pittsburgh Plate Glass, in an 
- exchange of shares, has ac- 
quired all assets of Bar- 
ium Reduction Corp., South 
Charleston, W. Va. Barium 
Reduction, maker of barium 
chemicals, related byproducts 
and carbon bisulfide, will be 
operated by Columbia-South- 
ern Chemical Corp., subsidi- 
ary of Pittsburgh Plate. 


Badger Mfg. Co. has become 
sole owner of its Dutch affili- 
ate, Badger-Comprimo, N. V., 
by acquiring the 50% interest 
held by Comprimo of Amster- 
dam. Badger-Comprimo offers 
engineering, procurement and 
construction services to Eu- 
ropean petroleum, chemical, 
pharmaceutical and nuclear 
industries. 


Houdry Process Corp. now of- 
fers a new spherical mineral 
Kaolin cracking catalyst, 
claimed to decrease catalyst 
consumption and equipment 
maintenance because of its 
spherical form. 


Koppers’ Metal Products Div. 
and the Belfab Corp. have 
signed an agreement allow- 
ing Koppers to use Belfab’s 
design and manufacturing 
know-how in making bel- 
lows. Metallic bellows convert 
changes in pressure and tem- 
perature into mechanical mo- 
tion, 


REPRESENTATIVES 


Dow Chemical has appointed 
J. T. Baker Chemical Co. to 
handle its Dowex ion ex- 
change resins in laboratory 
and research quantities. Res- 
ins will be marketed as 
“Baker Analyzed” reagents. 





| 
| 
| 
| 
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Why 


no picture: 





There are scores of brands of plastic 
pipe on the market ...made of a dozen 
different kinds of materials. Most of it 
is labeled “corrosion-resistant” but the 
results may be good, bad or indifferent 
depending on your choice. A picture 
is no help. Here’s what to look for 
instead: 

The universal material? No 
such thing. No one plastic can handle 
all liquids and gases...no one has all 
the physical properties required of a 
truly universal pipe. Closest to it are 
Ace Riviclor (Rigid PVC) and Ace-Ite 
(rubber-plastic blend). The former is 
a little better on chemical resistance, 
the latter is a little better on impact 
strength and heat resistance. Both same 
price. 

Are plastics strong 


enough? Thousands of chemical 
plants say “yes”. Pipe is now available 
in several wall thicknesses... in flexible 
tube sizes (Ace-Flex clear transparent), 
up through gas-tubing sizes (Ace-Ite 
and Ace Riviclor), through flexible 
Supplex polyethylene pipe, and Sched- 
ules 40 and 80 rigid plastic pipe for 
pressures up to 490 psi. 
Above that, there’s Ace rubber-lined 
steel pipe. And don’t forget Ace soft- 
rubber-lined pipe for resistance to 
abrasion. 

20 valuable pages... 


PLASTIC PIPE AD! 
WITH NO 
PICTURE? 


Because almost all plastic pipe looks the same. You 
know yourself that looks can be mighty deceiving, and 
piping that goes wrong can be mighty expensive. 

A picture means nothing... but... 


Where do ! use it? For corro- 
sive chemicals and gases of all types. 
The only ones that are difficult are cer- 
tain solvents and chlorinated aromatic 
hydrocarbons, and if you’re careful to 
pick the right one of the many Ace 
materials, you can even handle most 
of these tough corrosives. Use plastics, 
too, for water lines, gas lines, electrical 
conduit, etc., or any lines where the 
pipe passes through corrosive vapors 
or damp areas, or goes underground. 


is there a plastic for hot 
corrosives? Yes, Ace Tempron, 
which is good to 275 deg. F. with most 
chemicals. Stays chemical resistant, 
strong, and rigid where other plastics 
may be attacked or may sag. 


Fiow can i dodge “trial and 
error” ? Go to a company that has 
no axe to grind. We, for instance, make 
no less than nine different kinds of pipe 
.. with fittings and valves to match... 
and give you thoroughly unbiased 
advice backed by 100 years of expe- 
rience and prices as low as you'll find 
anywhere. 


SELECTOR 
CHARTS 


comparable 


properties, chemical resistance, costs, i 
etc. of 11 plastics and rubber materials _/ 
Write today for Bulletin CE-50. .«<@ 


AMERICAN HARD RUBBER COMPAN : 


Division of Amerace Corporation 


ACE ROAD - BUTLER, NEW JERSEY 
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This man, cleaning a tank-truck interior 
of alkyd resin deposits, accomplishes 


18 hours 
cleaning 
in | hour 


At a New England chemical plant, it 
used to take three men working six hours 
to clean out each truck tank—two men 
inside the tank scrubbing, scraping and 
sloshing, one man astride the dome to 
RE Sn watch in case the oxygen tanks gave out. 
Ockite Interior Tank Cleaning Unit, Even at that, a careful inspection was 
Model 531. Automoticolly sproys 
hot cleaning solution under pres- needed to make sure the tank was prop- 


sure. Nozzles rotate vertically ond ] ] 
horizontally. Rinses after cleaning. erly ciean. 


Sprays 45 gal/min at 150 Ibs. ‘ * 
oressure. That’s how it was. Now, one man equipped 
with the Oakite 531 Interior Tank Clean- 
ing Unit, using a cleaning solution recommended by the local Oakite 
representative, does the whole job in one hour flat. A sweet job, too, 
with the tank interior shining like new. 
It’s just one of the many ways Oakite methods and materials save 
time and money in chemical plants ... and why you may find it well 
worth your while to call in your local Oakite man. Meanwhile, for 
details about Oakite tank cleaning equipment and Oakite cleaning 
methods for the chemical industry, write to Oakite Products, Inc., 
16H Rector Street, New York 6, N. Y. 





Technico! Service Representatives in Principal Cities of U. S$. and Conade 


Export Division Cable Address: Ookite 

















Spectroscopy Society of Pittsburgh, 
monthly meeting, Mellon Institute 
of Industrial Research. 

Dec. 17 Pittsburgh, P: 


The Physical Society, Conference on 
Solid State Physics, Lowther Gar- 


dens. 
Dec. 18-19 Cambridge, England 


American Assn. for the Advancement 
of Science, annual meeting, Hotel 


Statler. 
Dec. 29-30 Washington, D. C. 


American Institute of Chemical En- 
gineers, North Jersey Section, 
Topic: Oil and Chemicals from 
Sasol Process, Shulton Lab. 

Jan. 6 Clifton, N. J. 


American Society for Engineering 
Education, Cooperative Education 
Midwinter Meeting, Del Prado 
Hotel. 

Jan 8-9 Chicago, Il. 


Lehigh Valley Chemical Engineers 
Club, Topic: Process Instrumenta- 
tion, Lehigh University. 

Jan. 19 Bethlehem, Pa. 


Spectroscopy Society of Pittsburgh, 
monthly meeting, Mellon Institute 
of Industrial Research. 

Jan. 21 Pittsburgh, Pa. 


American Society of Lubrication 
Engineers, Symposium:  Lubri- 
cants for Gears, Morrison Hotel. 
Jan, 25-27 Chicago, Ill. 


American Society for Engineering 
Education, Mid-winter meeting, 
University of Houston. 

Jan. 26-27 Houston, Texas 


Plant Maintenance Engineering 
Show, Public uahacion 
Jan. 26-29 New York, N. Y. 


Canadian Pulp and Paper Assn., 
Technical Division, annual meet- 
ing, Queen Elizabeth Hotel. 

Jan. 26-30 Montreal, P. Q. 


Society of Plastic Engineers, annual 
technical conference, Commodore 


Hotel. 
Jan, 27-30 New York, N. Y. 


First International Sym um’ on 
Nuclear Fuel Elemen jointly 
sponsored by Columbia University 
and Sylvania-Corning Nuclear 
Corp., Columbia University. 

Jan. 28-29 New York, N. Y. 


American Physical Society, annual 
meeting, New Yorker Hotel. 
Jan. 28-31 New York, N. Y. 


Society of Plastics Industry, Rein- 
forced Plastics Division, annual 
technical and management con- 
ference, Edgewater Beach Hotel. 
Feb. 3-5 Chicago, Il. 


American Institute of Mechanical 
Engineers, annual ee ae oo 
Francis Hotel, Sheraton-Palac 
Hotel, and Sir Francis Drake 


Hotel. 
Feb. 15-19 San Francisco, Calif. 


Lehigh Valley Chemical Engineers 
Ping Topic: Radioactive Tracers 
in Process Control, Lehigh Univer- 


sity. 
Feb. 16 Bethlehem, Pa. 
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SK Direct Cuntact Steam Heater, at 
paper piant in Pennsylvania, heats 550 
gpm water from 90 F to 150 F for proc- 
ess requirements using plant steam at 
atmospheric pressure 


FOR HOT WATER IN LARGE QUANTITIES 


use SK Direct Contact Steam Heaters 


Sectional drawing of SK Fig. 332 
Direct Contact, High Capacity, Steam Heater 


JET APPARATUS: Ask for Condensed Bulletin J-1. 

ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bulletin M-1 
VALVES: Ask for Condensed Bulletin ¥-1 

HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1. 
GEAR PUMPS: Ask for Bulletin 17-A, 
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SK Direct Contact Steam Heaters are designed to provide 
large quantities of hot water, or other liquid, for plant or 
process use. They do this by using plant exhaust steam (at low 
pressure or at vacuum to 15 in. Hg) to heat the water which 
is then delivered to a tank or reservoir. 


To users, these high capacity heaters offer specific, worth- 
while advantages. They are simple in design, have no moving 
parts. Heating, by condensation of steam in the liquid, is very 
efficient, continuous, and fast. A temperature rise of 130 F is 
possible with most of these units. Semi-solids in the liquid are 
handled without difficulty. Costs are reasonable and the heaters 
require little maintenance. Capacity can be just about any 
reasonable amount desired, since capacity is determined by 
heater size and SK has not established any maximum. Although 
cast iron and fabricated steel are standard materials of con- 
struction, other special materials can be used when required. 


The counter-current unit pictured above and at left is one 
of four types made by SK. This particular heater and all of 
the other types are described in detail in Bulletin 3A-HC which 
includes application information and data on sizes, dimensions, 
and capacities. Copies of Bulletin 3A-HC are available imme- 
diately on request. Send for a copy. 


Schule and Koerling 


COMPANY 
MANUFACTURING ENGINEERS SINCE 1876 
2217 State Road, Cornwelis Heights, Bucks County, Pa. 





For Chernical Process Industries 


LUZERNE 


CHECK LIST 


Of Complete Corrosion-Resistant 
Materials, Equipment and Services 


[YH PVC & OTHER CUSTOM 
MOLDED PLASTICS 


ead 


Specializing in intricate, hea: parts; metal inserts 
molded in. 


YY HARD RUBBER, CUSTOM MOLDED 


New uses, new compounds of this reliable re 
resistant materia 


(Hy Pvc FABRICATIONS & ROLL 
) COVERING 


Unlimited applica- 
tions and versatility 
for this fine plastic 
—rigid polyvinyl 
chloride. 


(Ye HARD RUBBER & PVC LINING 


ao ee ge ora: 


aii 


Complicated castings, also pipe, fittings and tanks 
lined to specification. 


[1 HARD RUBBER PUMPS 


New mnbchisilenll yr lieninetes eset packing 
troubles. 


y PVC & HARD RUBBER 
PIPE, FITTINGS & VALVES 


PYC sizes V4" to a 
12”, temperature to 4 
140° F, Hard rubber a: 
sizes 4" to 8, tem- 

perature to 225° F, 


in heat-resistant 
Buna-N 


Write for complete information or contact 
our sales representative nearest you. 
For ready reference look us a 

in Chemical Engineering Cata 


The LUZERNE RUBBER co. 


100 Muirkead Avenue Trenton, N. J. 
Sales ieasbeentetbves 

ALBERT J. COX CO. R. C. FOLTZ CO. 

Chicago, Ill. Houston, Texus 
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NEW EQUIPMENT .. . 


(Continued from p. 96) 


Pneumatic Conveyor 


Trailer-mounted system is 
portable, compact. 


Part of the manufacturer’s 
line of Pneu-Pac equipment, a 
new trailer-mounted, portable, 
combination positive- and nega- 
tive-pressure pneumatic system 
is claimed to be ideal for in- 
plant handling of granular free- 
flowing materials. Conveying 
capacity varies with size and 
density characteristics of the 
material being handled, and 
also with the combined vertical 
and horizontal travel distance. 

Over-all height of the system 
is less than 8 ft. In spite of its 
compact size, the unit includes 
a 14 x 10 rotary-vane airlock 
feeder and an in-line filter with 
removable filter bag.—Sprout, 
Waldron & Co., Muncy, Pa. 208A 


Coler Controller 


May find application in 
process industries. 


One typical application of a 
new monitoring system is auto- 
matic control of processes in 
which materials color is of criti- 
cal importance. Known as 
Optical Automatic Ranging 
(OAR), the system quickly and 
exactly responds to minute 
color variations with corrective 
motions applied by a servo-mo- 
tor system. Such motions would 
restore predetermined color 
values without interruption of 
product flow. 

OAR is also claimed to be 
useful for measurement and 
control of high temperatures at 
conditions unsuited for thermo- 
metric devices. Operation in 
either application depends on 


observation of product color 
through a simple lens system. 
Alterations of color distribu- 
tion register as variations in 
frequency and phase of current 
emitted by an oscillating photo- 
electric sensor.—Compaco, Inc., 
Encino, Calif. 208B 


Pulp Filter 


German manufacturer now 
testing new unit. 


Still in the prototype stage, 
a new German-made, horizontal- 
cylinder filter may eventually 
find wide application for re- 
moval of large quantities of 
solid matter from pulps. Since 
the unit is yet undergoing pre- 
liminary checkout tests, no ca- 
pacity figures are available. 

Briefly, operation is as fol- 
lows: Feed pulp enters the an- 
nular space between a central 
cylindrical screen and a revolv- 
ing outer casing equipped with 
internal worm threads. Filtrate 
discharges from one end of the 
central tube; solid matter exits 
from the rotating casing. — 
Eberhard Hoesch & Soehne, 
Dueren, Germany. 208C 


Paging System 


Alerts personnel to pick up 
nearest phone. 


To reach key personnel 
throughout plant areas, a PBX 
switchboard operator dials their 
respective numbers on the dial 
of the new Personal Page sys- 
tem. A radio transmitter sends 
the call numbers to the receiver 
sets carried by personnel being 
sought. Upon stimulation by 
the proper signal, these receiv- 
ers emit an audible sound, alert- 
ing the wearers that they are 
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being paged, and to pick up the 
nearest telephone. 

Each system will handle se- 
lective paging of an unlimited 
number of people within or near 
plant premises. Unaffected by 
shock or vibration, the minia- 
ture transistorized receivers are 
completely self-contained, in- 
cluding batteries and antenna. 
Receiver size is about 6 x 24 x 4 
in. — Hanak Engineering Co., 
Bala-Cynwyd, Pa. 208D 


Specialty Filters 


For industrial use under 
harsh conditions. 


Using specially formed rib- 
bon-type metal, porous metal 
fibers and powders, synthetics 
and absorbent materials, the 
manufacturer has developed a 
completely new line of indus- 
trial filters. Typical applica- 
tions for the new line include 
removal of CO, from liquid 
oxygen, contaminants from 
molten sodium, and capture of 
entrained dust leaving fluidized 
beds. 

Metal-edge filters, made by 
spiraling trapezoidal ribbons of 
wire into cylindrical form, and 
welding in place, are useful for 
fine filtration of liquids. Such 
filters can be made to remove 
particles as small as 0.3 microns 
at temperatures ranging from 
—420 to 1,500 F. and pressures 
to 10,000 psi. 

Porous metal filters, which 
can be constructed of media 
such as gold, Monel or tan- 
talum, are useful for filtration 
of highly corrosive gases. Since 
these filters can have con- 
voluted shapes, they are also 
applicable in situations where 
a high filtration area must be 
crammed into a small volume.— 
Purolator Products, Inc., Rah- 
way, N. J. 209A 


Silicon Reetifier 


Short circuit does not dis- 
rupt operation. 


Available in ratings of 1,000- 
10,000 amp. at voltages to 300 v., 
GE’s new water-cooled silicon 
rectifier provides either regu- 
lated or unregulated d.c. power. 


Manual or automatic regulation 
via a saturable reactor-ampli- 
stat system gives smooth, step- 
less control from 10 to 125% 
current output. Unit efficiencies 
range from 90-95%. 

A leading feature of the sat- 
urable reactor is that it re- 
stricts short-circuit current to 
a value about 20% greater than 
the current prior to the short 
circuit. The rectifier will with- 
stand such an output without 
damage to components. 

Designed to provide rapid 
fault isolation, the unit’s con- 
trol panel is equipped to indi- 
cate such abnormal conditions 
as water flow failure; power 
fuse; and transformer, cooling 
water or reactor over-tempera- 
tures. — General Electric Co., 
Schenectady, N. Y. 209B 


Motor-Driven Valve 


Closes automatically if 
power fails. 


A new motor-driven ball 
valve for remote control of liq- 
uid flow is now available for 
3- and 4-in. piping. Claimed to 
be practically maintenance-free, 
the valve has a full-round port 
area that keeps stream turbu- 
lence and resulting friction to 
a minimum. The electric torque- 
type motor operates to a stall in 
both open and closed positions 
—thus, no limit switches are re- 
quired. And, a fail-safe mech- 
anism immediately closes the 
valve in event of power failure. 

Standard materials of con- 
struction include chrome-plated 
bronze for the ball and resilient 
synthetic rubber for the seat. 
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HIGH EFFICIENCY 


DUCLONES' 


assure maximum recovery 
at lowest cost 


DUCLONES—Ducon high efficiency cy- 
clones—are designed and constructed for 
high recovery efficiency and low gas resist- 
ance. Their sturdy construction assures 
long, continuous service with a minimum 
of maintenance. 

The exceptional performance of Duclone 
collectors is the result of these 6 unique 
features: 


1. Small Diameter produces high efficiency 

2. Helical Roof provides a turbulence-free 
path for the entering gas stream 

3. Steep Cone improves dust separation 

4. Dust Trap assures efficient dust removal 
from the cone 

5. Vortex Shield prevents re-entrainment 

of dust in upward gas vortex 

6. Scroll Outlet provides a low resistance 

clean gas outlet 


send for Bulletin C-958. 


CONtrol 


Ducon......... 


147 EAST SECOND STREET > MINEOLA, L.!.,. NEW VORK 





NEW EQUIPMENT .. . 


FOR FIGHTING 
e CHEMICAL FIRES! 


The unit also comes in stainless 
steel for corrosive applications. 
—Gemco Inc., Cleveland, Ohio. 

209C 


Mass Flow Transducer 


Instrument for gases has 
no moving parts. 


Qualified for service in pas- 
senger-carrying commerical jet 
aircraft, a new mass flow trans- 
ducer may also find consider- 
able application in the process 
industries. Having no moving 
parts, the device puts out 100- 
microampere signals that are 
dependent. on true mass flow, 
and are independent of gas tem- 
perature and pressure. Range 
is equivalent to 20-80 lb./min. 
of air flowing in a 6-in. duct. 

Each transducer consists of 
two platinum resistance probes 
that form the active elements in 
opposite arms of a d.c. resis- 
tance bridge. Both probes ex- 
tend into the flow stream. The 
upper, heated probe makes the 





ONE-MAN DRY CHEMICAL 
KILLS MORE FIRE FASTER! 


This new Kidde 200-pound pressurized unit 


has an extra 50 pounds of fire-smothering 
dry chemical, is designed for faster, easier 
operation. Its 40-foot stream gives more 
efficient extinguishing action, greater heat 
protection for the operator! No valves to 
unscrew, no wait for pressure, no pressure 
reducer to cause you trouble. Just remove 
safety pin, flip valve toggle, turn on nozzle 
lever. No conventional seal. Its exclusive 
Bridgeman seal holds pressure by using 450 
psi to exert a three-ton sealing force. 























COMPLETELY NEW DRY 
CHEMICAL LINE GIVES 
FASTER, EASIER OPERATION! 


On the left, the new Kidde 20-pound dry 
chemical portable — completely new, com- 
pletely better. The simplest, most efficient 
dry chemical portable on the market. Fea- 
tures include oversize aluminum handle for 
gloved-hand operation, perfect balance for 
faster action, simple one-two operation. 
Remove horn, pull trigger, and fire’s out. 
Rugged, dustproof pressure gauge is 
recessed for protection. 10, 20- and 30- 
pound Kidde portables pressurized at 225- 
250 psi. Coming soon——new 2%- and 5-lb. 
models charged at 140-160 psi. Write today 
for information about this new Kidde line! 


Walter Kidde & Company, inc. 
1228A Main St., Belleville 9, N.J. 


Walter Kidde & Company of Canada Ltd. 


Montreal — Toronto — Vancouver 





fundamental  density-velocity 
measurement as it is cooled by 
gas flow. The unheated, lower 
probe compensates for gas tem- 
perature. — Trans-Sonics, Inc., 
Burlington, Mass. 210A 


Valve Positioner 


Features high versatility 
and premium performance. 


A top-mounted integral po- 
sitioner, known‘ as the Mcdel J, 
combines a force-balance de- 
sign with a pilot-operated relay 
valve. According to the manu- 
facturer, the new unit provides 
high power output, and matches 
or exceeds the speed and sensi- 
tivity of modern pneumatic con- 
trollers. 

Model J is suitable for use on 
both cylinder- and diaphragm- 
type actuators. 
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Maximum stroke length is 8 
in.; regardless of stroke length, 
linearity is better than 1%. Un- 
affected by vibration, Model J 
positioners respond to signal 
changes as low as 0.001 psi. 
And, reproducibility is claimed 
to be 0.1% of full travel. 

Each new positioner is suit- 
able for use in the most adverse 
weather conditions and plant 
atmospheres—an anodized alu- 
minum housing protects all 
moving parts.—Conoflow Corp., 
Philadelphia, Po. 210B 





Rotameter 


Measures flow of hard-to- 
handle fluids. 


Rugged design of a new line 
of rotameters makes it suitable 
for service with hazardous and 
4igh-pressure fluids at tempera- 
tures up to 400 F. All fluid- 
contacting parts are stocked in 
stainless steel; if desired, they 
are also available in carbon 
steel, Hastelloy or special al- 
loys. Rotameter capacity ranges 
from 0.24-2.4 gpm. for the 
smallest model to 10-100 gpm. 
for the largest. 

Fluid enters the bottom of a 
metal tube, flows upward, and 
exits through the flanged side 
opening. With increase of flow, 
the metering float rises, thus 
causing change of position of a 
magnet fastened to the float’s 
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UP AGAINST THE WORST ? 





only CHEMISEAL Fluorocarbon 
Plastic LININGS will do 


Certified Applicators: 
Atlas Metal Protection, Inc. 
Houston, Texas 


The Barber-Webb Company, Inc. 
Los Angeles, Cal. 


Belke Mfg. Co., Inc., Chicago, Ill. 
Buckley Iron Works, Dorchester, Mass. 


Electro-Chemical Engrg. & Mfg. Co. 
Emmaus, Pa. 


Metalweld, Inc., Philadeiphia, Pa, 


nited 
tates 


MAC) 








asket 


Chemiseal Linings are impervious to all 
the most difficult acids, alkalies and other 
highly corrosive chemicals. They permit 
you to handle such chemicals with ordinary 
plant equipment. 

In addition, they withstand temperatures 
from —320° F. to +250° F. Have high 
impact strength. Are tough—not brittle. 
Are readily cemented over any contour 
and to any material of equipment con- 
struction. Seams are heat-sealed into a 
continuous, chemically-inert surface. 


Chemiseal Fluorocarbon Plastic Linings are 
available through certified applicators 
(listed at left), who are trained and equipped 
to insure best results. 


Write for Bulletin AD-152. 


Special Products Department 
UNITED STATES GASKET COMPANY 
Camden 1, New Jersey 


Plastitese:Diwisiow of 
GAR LO Cc eK. 











NEW EQUIPMENT... 


extension rod. A follower out- 
side the extension tube, which 
ve is magnetically coupled to the 
eens DPtage CR Ny at Oey ‘ moving magnet inside, indicates 
ing Liquid Chlorine out of Tanks. p- flow rate.—Schutte & Koerting 
Co., Instrument Div., Cornwells 
Heights, Pa. 211A 


BRIEFS 


Miniature flow meters for 4-in. 
piping come in a variety of 
models covering an over-all 
range of } to 4 gpm. Move- 
ment of a variable-position 
orifice visually indicates flow 
rate. Because of its compact 
size, only 4% in. long by 1%. in. 
diameter, the unit mounts in 

locations. — 


low-clearance 
The Henry G. Dietz Co., Inc., 
Long Island City, N. Y. 212A 
‘ Sump pump for submerged op- 
1 Nan eration in wet-pit service will 
handle both fine and coarse 


slurries. Quick dismantling 
an is possible—only four bolts 

0 an e clamp the liquid end. Nine 
models, varying in size from 2 

to 8 in., are available.—Mor- 

L] Q U i y) C > LOR IN ris Machine Works, Baldwins- 
ville, N. Y. 212B 


: iS a A il s ‘ - 
Pumping liquid chlorine calls for more ingenuity and neers peiiovee se: hat 

‘ ; : " ' densate from steam process- 
engineering skill than is available from the average pump ing units back to the boiler at 
manufacturer. Formerly it was pumped pneumatically. 

Thi . temperatures only 15-20 F. 
is method was attended by a considerable loss of : 

: : : t : lower than those at operating 
chlorine because the moisture in the air formed hydrochloric ressure. Unit is claimed to 
acid. A further complication was the corrosive action of nineagp Bee of 
th , drop fuel costs 15-25% and 

e acid vapors. of 
: makeup water needs by 90%. 
To overcome this, Lawrence engineers in collaboration with Manufacturer offers the sys- 
manufacturers of chlorine, developed a pump with a special tem on a 60-day trial basis.— 
packing box which prevents any contamination of the chlo- Stickle Steam Specialties Co., 
rine or corrosion of any of the equipment and also prevents Indianapolis, Ind. 212C 
the escape of the chlorine fumes to the atmosphere. 


For over 80 years Lawrence has been making pumps to Scintillation probe provides 
precision detection of fast or 


handle every acid or chemical fluid used in 
industry. If you have a particularly difficult slow neutrons as well as 
chemical pumping problem, we can save you f gamma and beta radiation. 
both time and money. Write us the pertinent Utilizing a new 10-stage, 3-in. 
details, no obligation. photomultiplier tube and a 
é transistorized electronic cir- 
cuit, the basie detector 
Send for Bulletin 203-7 for ag weighs less than 5 ounces.— 
Nuclear-Chicago Corp., Chi- 
cago, Ill. 212D 


o complete summory of acid 
and chemicol pump data. 





Hand truck for palletized loads 
L A Vy 4 & yy C & of bagged materials features 
two-wheel brakes for safety 

of motion on inclines. Con- 

P U M P S i fe Cc e structed from aluminum or 


371 MARKET STREET, LAWRENCE, MASS. steel tubing, the tilting truck 
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“Difficult’’ Pressure 


permits ha.udling of load } 

heavy as 1000 Ib — Valley | | Protection Problems? 
Craft Products, Inc., Lake 

City, Minn. 212E — 


Portable acid buggy, consisting 
of a rubber-lined steel tank, 
a 35-gpm. all-rubber cen- 
trifugal pump, and rubber 
hose, provides a safe and con- 
venient means of moving 
acids around plant areas. 
Pump motor is 4 hp.—Perma- 
Line, Chicago, Ill. 213A 


Plastic gate valves having 
socket weld ends are avail- 
able in sizes from 14 to 2 in. 
Plastic is either PVC or sty- 
rene copolymer. Each valve 
offers a combination of wR fe. ss i bn 
straight-through flow and ae 
close throttling control. — Oo ¥e Them With es oe 


Vanton Pump & Equipment 


Corp., Hillside, N. J. 213B opener P 
Pressure gage with a solid, in- B S& B Saerty Heads f 


tegrally cast metal front plate 
affords greater protection to 
workers in event of Bourdon 

tube rupture. Offereé in 43- BS&B’s D and DV Rupture Discs, which are fully 

and 6-in dial sizes, the gage interchangeable in BS&B Safety Head flanges with conventional 
measures pressures to 20,000 type pre-bulged discs, are engineered to give highly desirable 
psi. with accuracies of +2% Safety Head protection to those pressured systems in which 


pig & nay ig Egg a one or more of the following “difficult” conditions prevail: 


Bridgeport, Conn. 213C 1. When operating pressure must be close to relief pressure. 


Seals and gaskets made of 2. When high operating temperatures are involved. 


Viton, a new broad-tempera- 3. When alternating pressure and vacuum prohibits the 
ture-range polymer, have use of standard one-layer rupture discs. 


high resistance to deteriora- 4. When pulsating pressure conditions prevail. 


a pect nt gg tr gy age sor 5. When a combination of metal and plastic disc 


and corrosive liquids. On dry maser 7 
test Viton patie. a good trae construction is needed to obtain lower rupture pressures. 


formance at 450 F. for 1,000 
hr. — The Garlock Packing BS&B D and DV Rupture Discs have these advantages: 


Co., Palmyra, N. Y. 213D 1. Fast action and unrestricted relief openings. 


Greasing tool eliminates the 2. Wider rangeability in selection of metals and 
need for replacing sealed plastics for disc components. 
ball bearings when the origi- . Longer service life. 
ese, aeons Paes . Rugged construction for added protection against 
out. Mo ies eas . b Phen“ 
to units having 0.75-1.0625 in. possible damage by rough handling 
I.D. and 13-2 in. 0.D. Model Let BS&B Safety Heads solve your pressure protec- 
B is for 0.375-0.687 I.D., 0.75- tion problems. Our engineers will gladly evaluate 
1,625 O.D.—P-G Corp., Chevy your pressure system to assist you in proper selec- 
Chase, Md. 213E tion of Safety Heads. 


cc 
wIiVALLS 


Strip chart planimeter inte- BritacK 
grates records produced on ' F RYSON_INC 
the manufacturer’s 4-in wide ie ast sp ’ we 
recorders. Change of a char- * txampus of propuct 4? Safety Head Division, Dept. 2-N12 
acterized cam varies opera- ~~ «on _ 
tion from linear to square ansas Ci , Missour 

root totalization. Integrating Telephone: BEnton 1-7200 
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5” i ita 
BONNEY WELDOLETS NEW EQUIPMENT .. . 


for the world’s biggest , 
rate is 0-12 chart hours per 
ATOMIC SUBMARINE minute.—Fischer & Porter 
Co., Hatboro, Pa. 213F 


Finned tubes in the manufac- 
turer’s line of heat exchang- 
ers now come in sizes up to 
6 in. Tubes withstand pres- 
sures up to 5,000 psi. and 
temperatures to 1,150 F., de- 
pending on materials of con- 
struction. — Griscom-Russell 
Co., Massilon, Ohio. 214A 





Flexible pipe made of polyethy]- 
ene combines advantages of 
high resistance to stress- 
cracking with a chemical re- 
sistance comparable to PVC 
piping. Offered in sizes rang- 
ing from 4 to 8 in. dia., the 
pipe has a maximum working 
temperature of 150 F.—Car- 
lon Products Corp., Cleveland, 
Ohio. 214B 


Equipment Cost Indexes .. . 


June Sept. 
1958 1958 


Industry 
Avg of all 2 220.9 


Process Industries 


Cement mfg. ...... : 223.3 
Chemical : 232.3 
Clay products : 217.0 
eS: ae . 219.3 
gs ae ‘ 222.8 


TRITON Main Steam Line Branch Paper mfg. ....... a 223.8 


4 - 2 Petroleum ind : 227.5 
Connections full size and reducing sizes Rubber ind ap cx 


Process ind. avg. . 


made with Bonney Weldolet Fittings. clesad inubestios 
Elec. power equip... y 236.0 


Bonney Weldolets featuring strength, improved Mining, milling .... . 233.7 
ow conditions and easy, economical installation Shei aibieer 218.1 
are used on the atomic-powered TRITON, world’s 


veiihuninvis largest and most powerful submarine. Launched Cacipited qiiatelti by Minha cal Me. 


THREDOLETS® in August, 1958 at the Groton, Connecticut ship- vens, Inc, of Ill., Chicago for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 


SOCKOLETS® ~ * 5 * ° se 
neeeeee yard of General Dynamic’s Electric Boat Division, irae cmck oh katie takes dom 


BRAZOLETS® this twin-reactored sub—447 ft. long and displac- bers; Feb. 24, 1958, pp. 143-4 for annual 
eeeeeeeee? = ing 5,900 tons—is scheduled for radar picket duty. averages since 1913. 

CARBON STEEL 

STAINLESS For detailed information about all Bonney Weld- 


ALLOY » bias e * 
for all services ing Fittings, call or write today! For More Information . . . 





about any item in this 
department, circle its 
code number on the 


SEONINMEY | 
FOFEGE »- OG. been Reader Service 


postcard (p. 237) 











ALLENTOWN, PENNSYLVANIA. 
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“For Those Who Will Break With Tradition .. .” 


Process Dynamics; DYNAMIC BEHAVIOR OF THE PRODUCTION 
PROCESS. 
By Donald P. Campbell. John Wiley & Sons, Inc., New York. 


316 pp. $10.50. 


The late Donald P. Campbell 
called this long-anticipated book 
a “primer” in the sense that it 
would offer first readings to the 
feedback control expert in a fun- 
damental new field, a field which 
he called process physics. 

This only partially describes 
this pioneering text. A more 
functional description might be 
that it is a “prime mover” which 
surely will overcome the inertia 
of both process and control engi- 
neers who neglect the implica- 
tions of process dynamics in 
their work. For this is a book of 
exciting new ideas as well as 
compelling engineering—a com- 
bination that is bound to moti- 
vate as well as teach. 

Campbell’s contributions to 
fundamentals of engineering 
thought started with his first 
text, the now-famous “Principles 
of Servomechanisms,” which he 
co-authored with Gordon S. 
Brown, his colleague at M.I.T., 
in 1948. This classic book in- 
troduced the powerful methodo- 
logy of closed-loop control to the 
general engineering field. The 
potential for this methodology 
in the continuous-flow processing 
industries intrigued Campbell 
and in 1952 he started on the 
present book. His work was al- 
most complete in January, 1957, 
when the gifted engineer-scien- 
tist suffered a heart attack and 
died at an untimely 88. 

Fortunately, one of Camp- 
bell’s close colleagues during 
these formulative years was 
Page S. Buckley of the Du Pont 
organization. We are greatly in- 
debted to Buckley for the de- 

voted job he did in readying the 
manuscript for the printer. 

> A Mission—The mission of the 
book, in words from the preface, 
is “to explain process physics 
and translate these basic defini- 
tions of process dynamic per- 
formace into mathematical 
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form so that their influence upon 
process control system design 
can be shown.” 

In carrying out this mission 
the author presupposes two 
things: That the reader is fa- 
miliar with the principles of 
automatic control theory, at least 
at the level of the Brown and 
Campbell text; that he is able 
to cope with both ordinary and 
partial differential equations and 
the Laplace transformation. 
However, while this definitely 
pitches the book at a rigorous 
level for student and working 
engineer, this reviewer believes 
that enough important and un- 
derstandable nonmathematical 
new ideas are present to compel 
the interest and study time of 
many people who may not be so 
well prepared. 
>A Thesis—Don Campbell’s 
thesis is that an engineer, in or- 
der to progress beyond the pres- 
ent state of the art in the design 
of processes (which is based on 
static or steady-state informa- 
tion), must set about determin- 
ing the dynamic response of 
these processes and must pro- 
ceed in writing the differential 
equations or developing the 
mathematica! models which des- 
cribe this behavior. He must 
systematically subject the cause- 
and-effect physical relationships 
to the logical disciplines of 
mathematics in order to syn- 
thesize new, more complete and 
fundamentally improved proc- 
esses. 

The book approaches the dy- 
namic behavior and mathema- 
tics of processes in six basic 
chapters: Kinematics of Mate- 
rials Handling; Fluids in Mo- 
tion; Forming, Propulsion and 
Guidance; Thermal Process Dy- 
namics; Mass Transfer Dy- 
namics; Chemical Process Dy- 
namics. In addition it includes 
ten pages of fascinating prob- 





lems to demonstrate the appli- 
cation of dynamic analysis in 
each of these processing areas. 
It also includes sections which 
explain the use of block diagrams 
and summarize the theory of 
Fourier and Laplace _ trans- 
formations. 

> Lucid Thought—Each of the 
chapters in this book contain sev- 
eral introductory pages of lucid 
and often original analogistic 
thinking on the relationship be- 
tween production-process behav- 
ior and established concepts 
from some of the fields of mod- 
ern physics. 

For example, the use of acous- 
tic science and its equations is 
related to the transient behav- 
ior of fluid networks. Statis- 
tical mechanics are turned onto 
the difficult problems of mass 
transfer and chemical reaction 
kinetics. The significance of 
noise in flow processes is con- 
sidered. 

Exposure to the unelaborated 
concept of these techniques for 
process analysis alone would 
make this book extremely valu- 
able. But each chapter then goes 
on into a solid technical digres- 
sion which clearly shows the ap- 
plication of the technique to the 
production process. 

This reviewer sees unlimited 
possibilities for this book as a 
basic college text to introduce 
the concept of process dynamics 
into chemical engineering curri- 
cula at the senior or graduate 
school level. However, its imme- 
diate impact will be felt among 
the legion of plant instrument 
engineers who work with process 
design groups and process engi- 
neers who have responsibility 
for control system design and 
who are fairly well steeped in 
servo theory. These are the men 
who today carry the burden of 
breaking with tradition. 


Reviewed by Lloyd E. 
Slater, Foundation for 
Instrumentation Educa- 
tion and Research, New 
York, N. Y. 
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‘LETTERS: PRO & CON 


C. H. CHILTON 








Pro: Bare Cost Data 
Sir: 

The objections raised by Nor- 
man Bach regarding data on in- 
stalled equipment costs (Oct. 20, 
pp. 214-215) are real, and I hope 
that you will heed his advice. 

We had the same experience in 
1950 when Robert Newton and I 
published privately our book, 
“Chemical Engineering Cost Es- 
timation,” with graphs on in- 
stalled costs. We received so 
many comments along the same 
lines as Mr. Bach’s that we re- 
verted to bare costs in the edi- 
tion published by McGraw-Hill 
in 1955. 

The experience of our firm in 
many different situations involv- 
ing installation costs, particu- 
larly outside the U. S., confirms 
the wide variation which can ex- 
ist in them, thus limiting the 
usefulness of such data. 

ROBERT S. ARIES 
Aries Associates 
Stamford, Conn. 


Sir: 

I would like to add my voice to 
that of Norman G. Bach in ask- 
ing for “purchased cost” data in 
your CE Cost File series. 

My company does quite a bit 
of overseas work, where labor 
costs are entirely different from 
those in the U. S., so that in- 
stalled cost figures have little 
meaning. We can always add the 
foreign labor installation costs, 
and even multiply U. S. purchase 
prices by a factor if the equip- 
ment is to be fabricated over- 
seas, so that purchase prices are 
definitely more useful in my 
opinion. 

STANLEY S. GROSSEL 
Chemical Construction Corp. 
New York, N. Y. 
© Opinion on this question is di- 


vided, as witness the following 
letter.—Eb. 


Pro: Installed Cost Data 
Sir: 

Relative to the cost basis—in- 
stalled vs. delivered for use—in- 
stalled costs are still our final 
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objective. We use _ published 
graphs, tables and charts for 
rough, order-of-magnitude esti- 
mates. Since these are always 
also rush jobs, we find installed 
costs most helpful. 

When you have more time to 
estimate installation costs pecu- 
liar to your specific problem, 
then you also have time to get 
the manufacturers’ estimates of 
delivered costs. 

Publication of both equipment 
and installation costs would, of 
course, extend usefulness of the 
cost data. Both types of data 
should be available, since one 
follows the other. 

G. R. CoucH 
American Metal Climax 
New York, N. Y. 


Pro: Smaller Columns 
Sir: 

We would be grateful if you 
would publish a correction of the 
dimensions of the absorption- 
oxidation columns in our La 
Madeleine nitric acid plant. 

Instead of the 15-ft.-dia., 70- 
ft.-high figures which one of our 
people gave you earlier, the cor- 
rect dimensions are 13 ft. dia. 
and 58 ft. high. This is an im- 
portant point, since the small 
volume of the columns is one 
of the characteristics of our 
process. 

J. BROCART 
Etablissements Kuhlmann 
Paris, France 


Pro: Better Fileability 
Sir: 

You have again slipped into 
the custom of putting articles 
back to back so that it is impos- 
sible to remove them for filing. 
For example, in your October 6 
issue, pages 141 and 142 both 
deal with costs and economics, 
yet they involve separate and 
distinct subject matter which 
should properly be filed sepa- 
rately. 

The above is merely a single 
example. During the past six 
months or so the number of such 











occurrences has been increasing. 

You may have some sound rea- 
son for editorial arrangement 
like this and may have explained 
it in some prior issue, but I did 
not see that and have not been 
able to reconcile the practice. Al- 
though it constitutes just a lit- 
tle bit more trouble, I know that 
back-to-back articles of this sort 
can be avoided, and I sure would 
like to see you do something 
about it. 

Incidentally, I rather like the 
biweekly frequency and have 
been quite pleased with many of 
the articles which have been ap- 
pearing the past six or eight 
months. 

W. A. CUNNINGHAM 
University of Texas 
Austin, Tex. 


> Yes, we plead guilty to backslid- 
ing in this matter of fileability of 
feature articles. 

We wish that the remedy was as 
simple as Prof. Cunningham makes 
it appear. The truth is that we, like 
many of our readers, have been op- 
erating under a tighter budget this 
year. This imposes limitations on 
our ability to publish all articles in 
fileable units. 

As economic conditions improve, 
we pledge ourselves to correction of 
this temporary inconvenience to our 
readers.—ED. 


Pro: General Engineering 
Sir: 

Opinions in Mr. Allen’s letter 
(Oct. 20, p. 211) support a view- 
point I’ve had for years, viz., 
most engineers should graduate 
as just plain engineers without 
any attempted specialization. If 
necessary, specialization can 
come in graduate work. 

I graduated as a civil engineer, 
with heavy emphasis on struc- 
tures because the head of the 
department happened to be a 
structures man. So what hap- 
pened? After one year with a 
state highway department, I 
took a job with an oil company 
in a refinery and have been in 
that line ever since. I wish now 
I had received more training: on 
pumps, pressure-vessel design, 
piping design, heat transfer, etc., 
and less on structures, water 
supply, sewage disposal and air- 
port design. 

My contention is that very few 
college students have any clear 
and definite idea as undergradu- 
ates what line of work they’ll get 
into or will like. Give them a 


well-rounded, workable educa- 
tion which will enable them to 
pick up the details and special 
procedures in any line of engi- 
neering work. 

In our fast-moving economy, 
the industries that offer the best 
opportunities tomorrow may be 
practically unknown today. 

WARREN QO. CARLSON 
C. W. Nofsinger Co. 
Kansas City, Mo. 


Con: Verbal Monstrosities 
Sir: 

I would like to voice my com- 
plete agreement with the letter 
of Mr. Ewing in your Oct. 20 
issue (p. 215) regarding the use 
of the verbal monstrosity “con- 
tinuize.” 

Just because we are engineers 
we do not have to be morons as 
far as our use of the English lan- 
guage is concerned. “Continu- 
ize’ is incorrect, meaningless 
and ugly, and “continue” would 
have conveyed the correct mean- 
ing. If the suffix “-ize”’ implies 
to render or make like, then I 
beg you to let me know whether 
or not the process in question 
was continued or did they just 
have a sporting shot at it. 

Speaking with the tongue in 
my cheek, as did Mr. Ewing in 
his last paragraph, unless your 
articles are written in compre- 
hensible English, I will cancellize 
(making like but not actually 
carrying out) my subscription to 
your otherwise excellent maga- 
zine. 

WILLIAM L. GROSS 
New York, N. Y. 
> We trust that Mr. Gross will 
continue his subscription to Chem- 
ical Engineering, although it would 
be pretty difficult to “continuize” 
what is now essentially a batch 
operation with a biweekly (14-day) 
cycle.—ED. 


Pro: Sense of Humor 
Sir: 

Re your comment on Mr. 
Ewing’s use of word “finalize” 
(Oct. 20, p. 215), don’t you know 
when you are being kidded? 

R. HAZELTON 
Allied Chemical Corp. 
Hopewell, Va. 
> We hope that Mr. Hazelton’s com- 
ment “finalizes” the issue brought 
up by our coining the word “contin- 
uize.”—ED. 
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from a small piece 


to a carload... 


© 


for Industrial Wire Cloth 


Almost any standard mesh or 
weave, in any metal or alloy, that 
you might need is right here at 
Cambridge—waiting for your call. 
Partly, that’s the secret behind the 
confidence purchasers have in or- 
dering from Cambridge. They know 
their order will be filled promptly! 
Then too, they’re sure of getting 
quality wire cloth. Every operation 
in the production of Cambridge wire 
cloth is rigidly controlled to assure 
accurate mesh count and uniform 
mesh size. Each loom is individually 
operated and the cloth is con- 
stantly inspected. 


IF YOU NEED WIRE CLOTH FABRICATIONS 
—-we can build them quickly and 
accurately from your prints. Or, cur 
engineers will draw up prints for 
your O.K. Why not get in touch 
with your Cambridge Field En- 
gineer soon, and find out all that 
Cambridge offers you in the way of 
wire cloth. He’s listed in the phone 
book under “WIRE CLOTH”. Or, 
write direct for FREE 94-PAGE 
CATALOG and stock list giving 
full range of wire cloth available. 
Describes fabrication facilities and 
gives useful metallurgical data. 


The Cambridge 
Wire Cicth Co. 
Dept. G * Cambridge 12, Md. 
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TIMELY 
RADIANT > sonnets 


FREE... 
BURNER 
TUBE 
ASSEMBLY 





Timely, helpful, free. That's 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard 
(p. 237). 


Here’s what's available: 
More information on any ad- 
vertised product or service; 
Latest technical literature (p. 
219); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
90-96). 


As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 
facturers. It’s a mighty handy 
a way to keep up-to-date with 
—_aneeceutadliladl cuneieo what’s new in processes and 
_ products. 


Chemical 


Engineering 


Reader 


Service 


OFFICE AND PLANT: Scoftidale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N.Y. , STARTS 


ATLANTA OFFICE: 76—4th Street, N.W. RIGHT 
CHICAGO OFFICE: 332 South Michigan Avenue 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich, HERE> 
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_READER SERVICE ... 


~ TECHNICAL LITERATUE 








¢ Want to build up your files and keep them up-to-date? 
You can get any publication in this comprehensive guide— 


free—just for the asking. 


¢ It’s easy—simply circle the item’s key number on the 
Reader Service Postcard and mail. Replies will come directly 
from companies offering the literature. 








Chemicals 


Deuterio Rubber A new ex- 
perimental compound-cis,1,4-pol 
prene in which all hydrogen 
been replaced with deuterium 
(heavy hydrogen). 
29-30c *U.S. Industrial Chem. Co. 





Alcohols, Fatty 48 p. hard covered 
technical encyclopedia covers physi- 
cal and chemical properties, uses. 
Copies are available at a cost of $1 


each. 
Du Pont Co. 


Fatty Nitrogen Compounds 
plete specifications on five groups 
of fatty nitrogen derivatives are 
contained in new bulletin. Em- 
phasizes applications. 
219E General Mills 





219A 

Alcohols, Fatty 1 p. data sheet lists 
selected grades from a full line of 
straight-chain aliphatic alcohols. 


Touches on packing and handling, 
uses. 
219B M. Michel & Co. 


Hydrazine Bulletin 589, 4 p., con- 
tains details on Hyzeen, a new 
hydrazine product specially de- 
signed and recommended for boiler 
feedwater treatment. 
219F Betz Laboratories, Inc. 





Alleys There are 6 corrosion-re- 
sistant alloys. 104-page booklet gives 
properties and outline the alloys in 
detail. Corrosion problems solved. 
Send for your copy. _ 

195 *Haynes Stellite Company 


Hydrocarbons “Phillips 66 and 
Sulfur Chemicals,” fifth edition, 135 
p., gives specifications, typical prop- 
erties, containers, shipping notes. 
Send for your opr. 
219G Phillips Petroleum Co. 





Aluminas, Activated to solve your 
dehydration problems. It is non- 
toxic, noncorrosive & practically 
iron-free ... it can be saturated & 
reactivated. Information avail. 

87 *Aluminum Co. Chemicals Div. 





8 p. booklet describes com- 
plete line of acid and chemical re- 
sistant and waterproof mastics for 
floors, other surfaces and linings for 


tanks, sumps. 
219H Ralph V. Rulon Inc. 





Aqueous Base Dispersa for un- 
cured liquid epoxy polyester 
resins is being marketed. Is solvent- 
free, noninflammable. Information 
available. 

29-301 *U.S. Industrial Chem. Co. 





ortho-Xylene Complete informa- 
tion on specifications & characteris- 
tics of ortho-xylene and many other 
high quality petrochemicals is 
available. 
89 Enjay Company, Inc. 





Caulking Compound claimed both 
thermosetting & thermoplastic, is 
based on co-vulcanization of new 
synthetic elastomer. with asphaltic 
compound. 

29-3 *U.S. Industrial Chem. Co. 





“Progress Report 5,” 60 p., 
covers five years of test data on 
company’s Rhoplex AC-33 and AC- 
55, acrylic emulsion formulations. 
Tables and photos. 
2191 Rohm & Haas Co. 





Caustic Potash Available in two 
grades-Technical and Mercury Cell- 
dry forms and liquid, in steel drums 
and tank cars. Facts are available. 
Send for more information. 

91 *Allied Chem., Solvay Proc. Div. 


Chemicals 64 p. catalog covers sur- 
factants, organic intermediates, 
acetylene derivatives, carbonyl iron 
powders, ethylene oxide and glycols, 


specialties. 
219C Antara Chemicals 


Chemicals A new 27-page booklet 
ties of synthetic 
is offered. Fifty- 


edition for the first time. 
219D Union Carbide Chemicals Co. 


is a versatile in- 
termediate which undergoes typical 
dibasic aeid reaction. Bul. 40 and a 
technical data sheet give more in- 
formation. 
121la *Heoker Chemical Corp. 














2 *¥rom advertisement, this issue 
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solved with the 
MULTIWHISTLE 
Air Jet Generator 


* no maintenance 
¢ no contamination 
* no product loss 

e no additives 


Ultrasonic sound 

waves! Just sound 

waves and radiation 
pressure which together collapse 
bubbles in seconds. 


That’s how the Multiwhistle 
works. No muss — no fuss, no addi- 
tives to put in or get out. You make 
full use of equipment capacity, keep 
foaming to any predetermined level, 
save on time, labor, and equipment. 

And yot save on maintenance — 
there are: moving parts, no elec- 
tronics. All you need to operate it 
is a moderate air or gas pressure 
supply —from 40 to 70 psi: 

Find out how little it costs to 
install a Multiwhistle. Get full in- 
formation on this new economical ap- 
proach to perfect defoaming. Write 
today for Bulletin RB-12. 
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Industries, 
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PLANT-WIDE 
PROTECTION 

STOPS 
CORROSION! 


a > atus 
= CORROSION-PROOF 
"CEMENTS 


| 


... complete line of sulfur silicate 
and resin based cements for 
plant-wide use in constructing 
corrosion-proof tanks, floors, pits, 
trenches and sumps. 


ATLAS CORROSION-PROOF 
TANK LININGS gir" aay 


. natural or synthetic rubber 
and asphaltic materials designed 
to meet specific corrosive con- 
ditions within your plant and 
installed at the job site or in 
Atlas shops. 


ATLAS 

RIGID 
PLASTIC 
STRUCTURES 


. « . corrosion-proof, self support- 
ing polyviny! chloride designed 
and fabricated for use as tanks, 
ducts and fume systems to meet 
your exact needs ... plastic pipe 
systems to convey all your 
corrosives. 

These products will give you per- 
manent plant-wide protection 
against corrosives. 

Write for Bulletin CC-3. 


MERTZTOWN, PENNSYLVANIA 





LITERATURE... 





Perlite 16 p. brochure, “The Seven 
of Taos,” uses numerous 
photographs and maps to explain 
mining and refining operations. 

Also covers uses. 
F. E. Schundler & Co. 


Plastic Films, Unsupported 
plastic films and foam sheeting 
made by an exclusive process are 
details in data kit. Samples are in- 
cluded. 
220A Ludlow Papers, Inc. 








Polyethlene Membrane for polaro- 
graphic cell. Gases can be analyzed 
by introducing a semipermeable 
membrane between gas and elec- 
trode. It offers advantages. 
29-30a *U.S. Industrial Chem. Co. 


Propionaldehyde Applications in 
almost every segment of the 
chemical industry are discussed in a 
newly-revised 12 p. technical in- 
formation sheet. 
220B Union Carbide Chemicals Co. 


Specification catalog and 
price list No. 58, 208 pp., covers 
advantages, containers, distributors, 
postal regulations, storage, conver- 
sion tables. 

2 J. T. Baker Chemical Co. 











Radioisotopes 4 p. bulletin No. 1 
outlines the use of radioisotopes in 
yield determination, a common 
analytical problem. Describes 
proper procedures. 

20D Nuclear-Chicago Corp. 


Resins, Ion Exchange 16 p. bulletin 
103, “Baker Analyzed Reagent 
Dowex Ion Exchange Resins,” de- 
scribes nature and techniques of 
evaluation. 

J. T. Baker Chemical Co. 


Rubber, Silicone p. data sheet 
9-389 describes new silicone rubber, 
Silastic RTV 502 which vulcanizes 
in 30 min. at room temperature. 
Send for your copy. 

F Dow Corning Corp. 


Silicic Acid 1 p. orice list describes 
a specialized form of silicic acid for 
lipid chromotography now available. 
Preparation is discussed. 

Send for your copy. 
220G Bio-Rad Laboratories 














Sodium Reduction gives high- 
purity metals such as zirconium and 
titanium. The sodium is kept clean 
under argon blanketing. Brittleness 
is minimized. 
29-30b *U.S. Industrial Chem. Co. 

Solvents where odor is a problem 
use Col 71 & 72 for polishes & 


cleaners, Sol 360 for fast evapora- 
tion, Sol 140 for high flash, slower 


drying. Booklet. 
73 *Shell Oil Co. 


Spent Acid Recovery Information 
on 12 plants equipped to handle 
spent acid for you, is available. Fea- 
ture experience, service and facili- 








ties. 
71 *Allied Chem., Gen. Chem. Div. 


Stannic Sulfide is a gold-colored 
powder with talc-like consistency. 
Suggested in use in varnishes & 
lacquers to gild & bronze wood, 
metal, paper. 
29-30e *U.S. Industrial Chem. Co. 


Vegetable Hydrocolloid now avail- 
able as coagulant aid, filter, selec- 
tive ore flocculant is claimed non- 
toxic & edible, safe for use in set- 
tling drinking water. 
29-30g *U.S. Industrial Chem. Co. 
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Plan 
to stay 
ahead 


NEW brochure of ideas” 


This booklet is based on the premise 
that modernization can start anywhere 
in your plant. It can be a single machine 
or operation ... a better way of getting 
variable speed . . . a faster way to braze 
... or a newly available replacement. In 
fact; this type of updating is far more 
common than the sweeping change. 


Get a copy of “59 ideas for moderniza- 
tion in ’59” from your nearby A-C office 
or write Allis-Chalmers, Industries 
Group, Milwaukee 1, Wisconsin. 


Examples of updating! 


ie ad 
New motor development Electrical modernization 
may eliminate premiums includes placing substa- 
you've been paying for © tions close to machines 
speciatly protected motors. being served. 


ALLIS-CHALMERS 


A-5850 
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NEW grinding plant 


15 to 30 times more capacity 
== 50% less space required 


a complete “package” — at a surprisingly low cost 























You can now process as much as one ton per hour of dry 
materials within less than 127 square feet of floor space 
with this new Allis-Chalmers Grinding Plant. Plant com- 
ponents are designed, applied and “coordineered” to han- 
dle materials in a 30 to 300 Ib per cu ft range. Vibrating 
mill out-produces a tumbling mill 15 to 30 times per unit 
volume. The plant is a complete pre-engineered “pack- 
age” that affords the low price tag of an off-the-shelf 
item, and built-in flexibility offers tailored-to-the-job 
performance. 

Operating economy, accessibility, cleanliness and easy 
maintenance of the entire plant are other advantages. 






































































































































Plant includes structural steel, platforms, 


ladders and processing equipment, mo- 
fors, and drives — everything match- 
marked for convenient erection. 


Your local A-C man will give you all the details. Or, write Allis- 
Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 


ALLIS-CHALMERS 
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50 SSU or 500,000,000 SSU- 


WARREN, MASSACHUSETTS 
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Bulletin No. 4 go 
Amino Acids, Minerals and Dru 
that are available. Equipped to take 
care of all your chemical problems. 
Send for your cop 
220H Crippen & Er ich Laboratories 





Construction Materials 





Alloy Steel Bulletin No. 8 describes 
Aloyco 20, a special austenitic stain- 
less steel recommended for valving 
sulfuric acid and other corrosive 


oS a 
A Alloy Steel Products Co. 


Cable and Tubing Supports Ca 
log illustrates and describes tubing 
trays and support systems for sin- 
gle tubing or multitube and trays 
ioe a types of cables. 

P-W Industries, Inc. 


Castables Alundum castables are 
made in two types, Insulating & 
Heavy duty. Both are successful 
in protecting h temperature 
processing. Folder is offered. 

54 *Norton Company 


Coatings, Dispersion Halofiuoro- 
carbon coating system offers cor- 
rosion engineers a combination of 
properties; thermal stability, di- 
electric strength, etc. Bulletin. 
222C Minnesota Mining & Mig. Co. 


Contact Cement Water-thinned 

wp for plastic laminating & other 

Hg assembly work is now avail- 

able. Contains no flammable sol- 
vents & is claimed safe. 

29-30m *U.S. Industrial Chem. Co. 


Equipment, Rubber & Plastic 
tings, valves & linings ve at 
impact, rubber-plastic. Economical 
& insensitive to corrosives. Write 
for information. 

204 *American Hard Rubber Co. 


Brochure “Working 
With Metal” gives factual informa- 
tion on designing, engineering and 
specialized fabrication in chemical 
processing. 
226 *The Boardman Co. 


Floor Covering Bulletin describes 
comparative tests of Neotex, an 
acid-resisting floor covering. Tests 
indicated Neotex to be 50 times 
more resistant than concrete. 
222D Crossfield Products Corp. 


Halofluorocarbon Products for 
corrosion control & contamination 
prevention ... for critical equip- 
ment that must function under 
pn ga Technical literature. 

22E Minnesota Min. & Mfg. Co. 





























log. 
*Pittsburgh Corning Corp. 


is one of the most efficient & 
economical protection materials 
against many acids. The Lead 
Handbook for the Chemical — 
Industries is offered. Bul. 162 
225 *Federated Metals Div. of Asarco 


Linings, Plastic Fluorocarbon lin- 
ings are impervious to all the most 
difficult acids, alkalies & other 
highly corrosive chemicals. Details 
in 8 eat: wae 
211 U. S. Gasket Company 
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BULLETIN 


gives you the 
inside story 


a new advance 
in high density 
heat transfer 


Bulletin 383 is yours for the asking. Your copy will 
show you how this new Roto-Vak can handle viscous, foamy 
or heat sensitive materials with new efficiency, lower cost. 


Bulletin 383 points the way to new opportunities as it 
shows how this Roto-Vak provides high density concentration 
of a whole range of new materials. Roto-Vak can widen your 
processing and product horizons. Get your copy today. 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1551 Fillmore Avenue + Buffalo 11, New York 
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T-E’s AuvroRer’ ! Metfon-clad offers uniform thickness of 

= H ; m-clad offers uniform thickness 0: 

E s OT fe] F Provides clad & backing plate, integral & 
high strength bond, clean contami- 
nant-free surface. Bulletin. 


Cold J unction Com pensation - 26-2%7b *Chicago Bridge & Iron Co. 


Platinum Salts A complete list of 
platinum and platinum group salts 


For Many Thermocouples | ig ei 
stainless steel & nickel tubing. 
L242 *J. Bishop & Co. 


Ideal For Data Reduction Systems Refractories Included are the 








widely diversified monolithic ma- 
terials, refractory brick of the en- 
tire alumina-silica series. 


22- 


*Harbison-Walker Refractories Co. 


Rubber Materials For the Chem- 
ical Process Industries a complete 
line of corrosion-resistant ma- 
terials, Sr & services. Hard 
rubber pumps, pipe, & valves. 

208 “The Luzerne Rubber Co. 


Steel, Aluminized exhibits good 
corrosion resistance in handling air, 
superheated steam & vaporized or- 
ganic & hydrocarbons at elevated 
temperatures. Literature. 

56 *Armco Steel Corp. 


Steel, Glassed Greater insurance 
against unexpected or unavoidable 
shock with Glasteel 59. Offers ex- 
cellent acid resistance. Send for 
our new Buyer’s Guide. 

256 *The Pfaudler Co. 


Steel, Stainless widest agent & 
range of stainless types, 
sizes. Big capacity shreaiee saw 
assures cutting accuracy also flame- 


COPPER WIRES—> : cutting facilities. 
‘ 138 *Ryerson Steel 


Tanks & Vessels, Aluminum 
me ——— “Sms we sw — 
For any process units wher mpera- en ermal characte cs. ey 
dhs sige te ts are lightweight and are easy to 


tures and other D.C. signals must be fabricate. Brochure offered. 
. *Re M 
recorded together — as on multi-point 58-38 yee Marek Co. 


recorders or data reduction systems 


—T-E’s “AutoRef” provides fast, accu- 
DATA 


rate cold-junction compensation for repuction ' uses & properties. 
the thermocouple circuits. In one, SYSTM 228 *Fansteel Metallurgical Corp. 


it it gi - j -j j Titanium Write for bulletin on 
compact unit it gives you constant, pre-determined, cold-junction corrosion, reistamt properties of 


reference for many thermocouples — actually up to several hundred. titanium. Titanium liners & dip- 
tubes win over stainless steel shells 


Typically, cold-junction temperatures can be controlled to within and flanges. 
~1°F. over a wide range of ambient temperatures. 122 
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*Mallory-Sharon 


Wire Cloth A ge = catalog & 


Besides its accuracy, the “AutoRef” offers tremendous convenience stock list gives the full range of 
wire cloth available, describes fa wi- 


— saving both time and effort. Designed for panel rack mounting, it cation facilities & gives useful 
can be introduced anywhere in the thermocouple circuit — no matter = pam | me Be Wire Cloth Co. 
where thermocouples and instruments are located. Whenever tem- 
peratures, pressures, flow-rates and other electrical and mechanical 
conditions are being recorded simultaneously, the “AutoRef” does 
away with the need for maintaining ice baths or making laborious 


correlations. It is available for all standard thermocouple calibra- Sh Gao new Mix Tntves you 
can i ay oe po eg — 
i i ad & stuffing boxes without entering 
Write for Bulletin 81-E the vessel, removing the drive or 
disturbing alignment. Bul. 972. 

24-254 *The Pfaudler Co. 


Ther VA 0 Electric (0,In CC ; nt Ge ae, with some of the 


SADDLE BROOK, NEW JERSEY features of the AA-51 Series ex- 
plosion-proof lighting fixtures, 


In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario i plaslon-proot | Mehiing os 
224A Appleton Electric Co. 














Electrical & Mechanical 





tions. 
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Generators, Inert Gas with the 
famous industrial carburetor. Better 
quality control & increased safety, 
at lowest operational cost. Bul. I-10. 
Send for your copy. 

83 *C. M. Kemp Mfg. Co. 


Super Seal motor design is 
completely unaffected by moisture, 
dust, dirt, oil, acids & alkalies. 
Available in any integral horse- 
power size. Data available. 

17-20 *Allis Chalmers Mfg. Co. 


Motor Development A new bro- 
chure, “59 ideas for modernization 
in 59” is available. Includes elec- 
trical modernization .. . a better 
way of getting variable speed, etc. 
R220 *Allis Chalmers 











Explosion-proof chemical 
motors built with cast-iron hous- 
ings to provide exceptional cor- 
rosion resistance to etching vapors 
& corrosive gases. Bul. 1050. 

58 *The Louis Allis Co. 


Motors, Corrosion-proof eliminate 
rusting motor problems. Bulletin 
B-2406 is available. Gives complete 
information on 1 to 125 hp motors. 
Send for your copy. 

255 *Reliance Electric & Engr. Co. 


Motors, Servo Bulletin gives appli- 
cations data for standard and cus- 
tom servo motors. Characteristics 
and installation drawings are in- 
cluded for sizes 08 to 23. 
225A United Aircraft Corp. 


Motors, Torque Six-page article 
describes special techniques and 
drive circuits used to get superior 
response and resolution from torque 
motors. 
225B Raymond Atchley, Inc. 


Motors, Tube Ventilated For big 
fans, blowers, pump drives ... 
heavy duty applications where you 
need large motors with highly effec- 
tive cooling systems. 

63 *Wagner Electric Corp. 


Power Switching Centers 
matic system, including nitrogen 
cylinder, air motors, & all controls, 
is mounted in a separate metal en- 
closed compartment. Information. 
120 *I-T-E Circuit Breaker Co. 


Turbines Bulletins are available 
which give complete information 
on multi-stage. solid-wheel and 
axial-flow impulse turbines. Sizes 
up to 5.000 horsepower. 
106a *The Terry Steam Turbine Co. 


Turbines, Steam ranging from 150 
hp down to fractional, in 6 frame 
sizes. For low steam consumption, 
can be furnished with “L” type 
wheel. Bulletin 135. 

123 *Coppus Engineering Corp. 


























Voltage Reference Sources 
chure discusses three models of 
ultra-precision voltage reference 
sources; portable decade, rack- 
mounting, and binary units. 
225C Epsco, Inc. 





Handling & Packaging 





Barge Loading Arm is designed to 
reach approximately 20 feet from 
dock riser to barge flange. Total 
length of Arm is 25 feet. Facts in 
Bulletin No. 456. 
43 *Chiksan Company 
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Federated Lead Fights Corrosion! Federated lead is one of 
the most efficient and economical protection materials against many 
acids. Lead is self-healing. Scratch it and a protective coating re-forms 
immediately. Lead is easy to work and moderately priced. Federated 
produces chemical lead in sheets to your requirements. Pipe, bends, 
traps and standard fittings available from stock. Special forms fabri- 
cated to order. Call the Federated Sales Office near you. Or write for 
Bulletin No. 162, the Lead Handbook for the Chemical Process Indus- 
tries. Federated Metals Division, 120 Broadway, New York 5. In Can- 
ada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISIO 


_ OOUVSV: 
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uses this 
solids 
contact 
reactor 
shell... 


4uilr by BOARD/VA/V 


If your company needs precision-built metal products, 
you can put Boardman's metalcrafting skill to profitable 
use The carbon steel reactor shell above, built to the 
specifications of the Cochrane Corporation for Phillips 
Petroleum's Andrews, Texas, gasoline plant, is another 


example of ‘Boardmanability." 


Boardman’s long experience in working with metals— 
carbon, high-tensile and stainless steels, wrought iron, 


aluminum and others—can make metal work for you. 





And Boardman can assist you in design and engi - 
ing, as well as in specialized fabrication. Call Board- 
man collect, for consultation or for quotes on your 


next chemical process project. 





Write for the brochure “Working with metal...at Boardman” 


OKLAHOMA Ct? Lt, OKLAHOMA 
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—— ee with rotating 
sleeve rotect label are now on 
market. orizontal channels for 
babe sleeve are molded around the 


e. 
29-30f *U.S. Industrial Chem. Co. 


Conveyor Components Recently 
introduced screw conveyor com- 
ponents reduce power demands and 
maintenance delays. Rp age 2489. 
12 ink-Belt Co. 


Conveyors, Tubular for moving 
bulk materials automatically, up, 
down, through walls, around cor- 
ners & obstacles. Circuit Bulletin 
& Catalog 1258 offered. 

T230 *Hapman Conveyors, Inc. 


Materials Handling Complete data 
on the new model H-25 Payloader 
available. Handles more materia! 
per hour at less cost per ton. Carry 
capacity of 2,500 lbs. 

8 *The Frank G. Hough Co. 


Packer, Self-loading A 40-page 
book, “How to Cut Waste Disposal 
Costs,” is offered. It contains cost- 
finding formulas, a to prob- 
lems, case histories, etc 
124 Dempster Brothers, Inc. 


Packaging Machinery Literature 
covers eight product lines including 
fillers, check-weighers, carton fillers 
and sealers, wrapping equipment 
and forming machines. 
226A FMC Packaging Machinery 


Pneumatic Conveyors for handling 
bulk chemicals. Bulletin P58-G 
gives information on pneumatic 
conveyor systems for handling dry 
granular materials. 

98 *National Conveyors Co., Inc. 


Tanks, Chemstor are ideal for 
sticky storage; y discourage 
clinging, scale, and product build- 
up like any glass container. Infor- 
mation in Bulletin 918. 
24-25d *The Pfaudler Company 


























Heating & Cooling 





Folder No. 

kaged 

burners equipped with built-in fuel 
and air — Available for gas, 
oil or duel fuel. 
226B Iron Fireman Mfg. Co. 


Coil, Heating Bulletin describes 
line of Herman Nelson Heating 
coils. Complete selection informa- 
tion as well as detailed descriptive 
literature. 
226C American Air Filter Co. 


eatanes to provide 
uniform ane ene mperatures & 
precise temperature control, avail- 
able in corrosion resistant stainless 


steel, Bul. M-10. 
103 *Marlo Coil Co. 


Coils, Water Type R coils are spe- 
cially designed for ee 
where frequent mechanical clea 
ing of the — of the tubes is ~ 
ag R-50. 











ee Corporation 


Heat Exchan Readily assem- 
bled to handle any combination of 
liquids & gases. Can be used as a 
heater, cooler, condenser or vapor- 
izer. Bulletin 302.5K1. 

55 *American Standard 
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surface units are available in sizes 
of 0.7 sq. ft. to 60 sq. ft. of heat 


50 t0 $0,000 Ibs/hour: 4 Package Type Plants 
Cover *Girdler Process Equip. Div. d i 
producing 


Heat Exchangers of titanium and 
Sede ie pcan quaament. Sul 
jetin 949 describes full line of alloy OXYGEN and NITROGEN 
heat exchangers. 


2i-ast *Pfaudler_Co. 4 Simultaneously 


Heat Exchangers Bulletin discusses 
fully standardized, low-cost line of 
heat exchangers for production and 
pilot plant use. Specifications on 
19 models. 
227A Ross Heat Exchanger Div. 


Heat Exchangers Catalog contains 
sa ae hs and diagrams illus- 
rating basic types of heat ex- 
changers and pressure vessels, as 
well as other special items. ‘ 
22 Southwestern Engineering 


Heat Exchangers Bul. 817 de- 
scribes VMC ammonia compressor. 
Blu. 707 condensers, brine coolers 
& heat exchangers. Information on 
industrial types in Bul. 427. 

251 *Vilter Manufacturing Co. 


Heat Transfer Equipment 
tins No. 921 and 886 completely 
cover heat transfer equipment of 
Glasteel construction. Now avail- 


*The Pfaudler Co. 


Heater, Steam Heat & agitate 
liquids in tanks, efficiently & eco- 
nomically. Bul. 3A-HC includes ap- 
plication information & data on 
sizes, dimensions & capacities. 

207 *Schutte & Koerting 


Feature; self-align- 
ing bearing pedestals, truly effec- 
tive air seals & stationary firing 
— Built in any length or diam- 


eter. 
252 *Kennedy Van Saun Corp. 
Propane Diluter Accurately mixes 


fuel gases with air to supply stand- 
by fuel, and to maintain operations 


when regular facilities or supplies 
210 OXYGEN and NITROGEN 


Selas Corp. of America 


Heat Exehangers. .....Votator scraped e @ The Accepted Standard in 





























: en : per Ls ulse os e 
cioser shut-om, quieter operation l | 
due to lever action & stainless steel S imu taneous y 
construction. Bulletin is available. ° oye 
117 *Yarnall-Waring Co. FLEXIBILITY of operation, providing ANY COMBINA- 
Thermo-Panels......Weigh less & take TION of products, liquid or high pressure gas PLUS 
less space. Complete technical data simultaneous production of BOTH oxygen and nitrogen 
including many valuable tables are delivers maximum yield of combined products at mini- 


contained in the literature avail- . * ° s 
able. we mum cost of operation with little operator’s attention. 


TL240 *Dean Products, Inc. Packaged design requires minimum of installation cost 


Tubes. Heat Exchanger for longer and s ace. 3 i 
service the , tubes have a full ange is most modern and efficient design from Inde- 
plication. Give complete control of pendent combines the best features of the earlier two- 


quality. ‘ product package plants pioneered by Independent with 
4-35 Phelps Dodge Corp. the latest concepts of external refrigeration. Type illus- 

High-temperature, low- trated in 1500 to 5500 cu. ft. per hour capacities. Other 
tring es hE mellem types in larger and smaller sizes. Pure argon available 
vaporizers & heater for Dowtherm on larger sizes. 


described in Bulletin A-100. : 
234 *Bclipse Fuel Engineering Co. We invite your Inquiry 














INDEPENDENT ENGINEERING COMPANY, Inc. 


consuctins (](3(€(@) cesisnine CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE » OXYGEN « NITROGEN: ARGON 


O'FALLON 7, ILLINOIS 


Instruments & Controls 





RESEARCH 





* From advertisement, this issue 


CuemicaL EnciInEERING—December 15, 1958 





Fansteel 


CorrosionomicsS 


REGISTERED U.S. PATENT OFFICE 


LITERATURE .. . 





"Registered trade mark, E. 1. duPont 
deNemours @ Co., Inc. 


A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


eee80880 


TANTALUM HEAT 
EXCHANGER SOLVES 
HIGH TEMPERATURE 

HNO; PROBLEM 


Commercial Solvent’s plantat Sterling- 
ton, La., produces flake ammonium 
nitrate by neutralizing nitric acid with 
anhydrous ammonia. The reaction 
takes place at 400-460°F., driving off 
water introduced with the acid. A key 
piece of equipment in this operation is 
a Fansteel tantalum heat exchanger 
which has been giving outstanding 
service with no visible corrosion noted 
over a number of years. 


Handles HNO; at 45 Gal/Min 
This Fansteel equipment handles up 
to 45 gal/min at elevated tempera- 
tures with a heat transfer coefficient 
greater than 550 Btu/hr/sq ft/°F. It 
is made of three 8-ft. sections in series. 
If one unit must be removed the other 
two may be coupled and run at re- 
duced flow. Each unit consists of a 
bundle of 19 straight tantalum tubes, 
4” O.D. and with a 0.015” wall. This 
gives 20 square feet of heat transfer 
surface for each section. 


Shown without lagging, three-section 
tantalum heat exchanger raises nitric 
acid temperature to 330°F. 


2 a3 


e®eeoeesets 


Peeeeoeearvee 


2 


Corrosion Rate Nil in HNO3 


Montecatini, the huge Italian chem- 
ical company in Milan, exposed tan- 
talum to 98% HNQs containing 0.1% 
H2SO4, 0.4% nitrogen oxides and 
1.5% HeO at 132°C for 762 hours. 
The corrosion rate was 0.00002 inches 
per year and the metal was unchanged 
in appearance. Tests by other com- 
panies confirm the low corrosion rates 
of HNQsg in all concentrations even 
at elevated temperatures—as high as 
200°C. 


“U” Tube Bundles Also Available 


Fansteel heat exchangers are also 
available with ‘U” tube bundles 
where processing or physical require- 
ments call for a unit with input and 
output at the same end. No internal 
gaskets are used, which makes the 
leakage problem nonexistent. Teflon * 
grommets support each tube in the 
baffle holes and permit free move- 
ment, thereby eliminating the differ- 
ential expansion problem. 


Tantalum Also Resistant to 
Concentrated H2SO4 and H3PO, 


CORROSION RATE, INCHES/YEAR 
oO °o 
o °o 
3s rr 
T 
oj - + ; + + 
15x ee ne See 
$03 FUMING H2S04 
185% H3P0, | 
is ES ee 


oO 
8 


PR SR OE | SE ae 
50 75 100 125 150 175 200 225 250 27 
TEMPERATURE DEGREES C 


Free Tantalum Test Kit 


A corrosion test kit, available without 
charge to research technicians, if re- 
quested on your letterhead; contains 
both tantalum sheet and wire. 


Free Technical Information 
The above condensation is typi- 
cal of the articles which appear in 
CORROSIONOMICS, 
a Fansteel publication. / 
Mail us your name for / 
inclusion on our free | 
mailing list. 


bp 


For further data on the above, write: 
. 





227D 


Analyzer, Oxygen Bulletin 0704-1 
presents an improved Type 3 con- 
tinuous oxygen analyzer with a new 
automatic calibrator. Explosion- 
proof detector described. 
228A Mine Safety Appliances Co. 


Analyzers, Process Two brochures 
are available, describing spectro- 
chemical analyzers—an x-ray fluo- 
rescence analyzer and an x-ray 
polychromator. 
Applied Research Lab. 


Controller Complete information 
on liquid level transmitter for slur- 
ries, paper stock & viscous or cor- 
rosive fiuids is contained in Bulle- 
tin F-115. 

113 *Fisher Govern Company 


Compressor Controls 
neering application bulletin pro- 
vides information on automatic 
controls for compressors. Entitled 
“EnTronic Pipeline Control.” 
228C Cooper-Bessemer Corp. 


Data Reduction System The “Au- 
toRef” provides fast, accurate cold- 
junction compensations for thermo- 
couple circuits. Bulletin 81-E gives 
complete information. 

*Thermo Electric Co., Inc. 


Gas Chromatography Data sheet 
covers techniques for  increas- 
ing quantitative accuracy in gas 
chromatography. Gives advantages 
of integrated area measurement. 

Beckman/Scientific 


Grinder Recorder Brochure dis- 
cusses the modified Electric Ear, an 
electronic device for regulating feed 
rate to grinding mills; unit also 
records mill operations. 

E Hardinge Co., Inc. 


Instrumentation, Nuclear A linear 
count rate meter, precision binary 
scaler and linear amplifier are de- 
scribed in three new technical bul- 
letins. 
228F Borg-Warner Corp. 


Instrumentation Electronic Conso- 
trol is a counterpart of its world- 
famous pneumatic Consotrol line. 
For the full story on this process 
control, Bul. 21-10. 

14-15 *The Foxboro Co. 


Meters, Liquid wherever liquids 
are batched blended or transferred. 
Complete data on meters for all 
your needs is contained in Bulle- 
tin 566 B. 

241 *Neptune Meter Co. 


Process Vapor Fractometer 
tomatic Plant Stream Analysis” 
gives complete information on 
Model 184. It gives new control over 
alkylation efficiency. 
189 *Perkin-Elmer Corp. 


Punch-Card Process Control Con- 
densed two-page bulletin describes 
a low-cost punch-card control sys- 
tem for volumetric or gravimetric 


systems. 
228G The Jordan Co., Inc. 


Pyrometer You can accurately 
read any low surface temperature 
with Type 2300 Surface Pyrometer 
in 3 to 5 seconds. Complete story 
on full line in Bul. 4257. 

244 *Illinois Testing Lab. 
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Recorder-Controller unit continu- 

ously & simultaneously records 

four variables on the same chart. 

Offers clear, easy-to-read records 


for continual analysis & control. 
*Bailey Meter Co. 


gy 





Recording Annunciator Bulletin 
1N2 describes and illustrates a new 
recording annunciator that features 
low operating costs and reduced 


maintenance. 
229A Panellit, Inc. 





Sample Systems A new bulletin, 
M-S-A Sample Systems and Acces- 
sories for Gas Analysis lists appli- 
cations, features & advantages for 
the complete line. 

59 *Mine Safety Appliances Co. 


Spectrophotometer Brochure de- 
scribes what infrared is and how 
it is used for the identification of 
unknowns, product control and 
analysis. Infracod described. 

9B Perkins-Elmer Corp. 


Spectrophotometer, Infrared. Y 
bench model has KBr prism, per- 
mits chemical analysis in the 12.5- 
25 micron region. Yields quantita- 
tive & qualitative information. 
29-301 *U.S. Industrial Chem. Co. 

Temperature Controller Brochure 0 r; | 0 ll r 
describes how the simple mechan- 


ical design of a temperature indi- 
eating controller offers several dif- 


ferent advantages. 
229C Fenwal, Inc. 
Thermocouple Assemblies 


component comprising several ther- 
mocouvle assemblies is described. 
Assemblies cover temperatures from 
—300 to 2,200 F. ' 
229D ThermoElectric Co. Consider all the money-saving aspects of a Sperry Filter Press. 
These include low initial cost . . . nominal installation . .. minimum 

















Thermocouple Wire Provides elec- r glee e 
trical insulation up to 2,500 F. Sin- maintenance . . . low depreciation . . . and an economy of operation 
gle or double conductors encased that extends through many years of trouble-free performance. 
in special ceramics and surrounded However complex your filtration problems may be, these 


by metal sheaths. economies are basic to the solution. 


229E Continental Sensing, Inc. . 2 
You can avail your plant to the economies of a Sperry Filter 


Press,custom-engineered to meet your particular requirements for 
- Bie flow rate, cake build-up, washing, extraction, thickening, etc. 
Pipe, Fittings, Valves Variations are provided, offering center, side or corner feed; open 
or closed delivery; simple or thorough washing; high or low 
temperature control. Plates may be had in aluminum, wood, iron, 
Connectors, Flexible A new stock bronze, stainless steel, lead, rubber, nickel or any other special 
answer to pipeline problems caused materials to meet your requirements. Any filter media can be used 
LH ny & ree rete Peet. ... cloth, synthetics, wire screen . .. paper. Labor-saving plate 
filled Allfiex Bulletin. shifting devices and semi-automatic closing attachments are 
B230 *Allied Metal Hose Co. adaptable for any model . . . to increase production, minimize 
operation hazards and reduce wear and tear. 











Connectors, Flexible 
fete gt coreee by oieaponr 3 — 
an with permanently swage 
fittings of all description are dis- pred Me gg ANSWER TO YOUR FILTRATION 
cussed in Bulletin TC-101. . MIS SPERRY CATALOG ... 
929F American Metal Hose Div. an up-to-date fully illustrated reference manual of 
erection, operating, design and construction data and 
Fintubes......Bulletin No. 511 gives in- specifications. Mail coupon for your free copy today. 
formation on materials & sizes, ap- 


plications, and complete engineer- 
ing data on integral “one-piece” D. R. SPERRY & CO., er ee a ee ae 


fintubes. Illustrated - 
> ‘ D. R. SPERRY & 
2200 Brown Fintube Co. BATAVIA, ILLINOIS i fae, ieee Sa 


C] Send Free Sperry Catalog 
) Have your Representative Contact us 








Eating 7 Weems fines Page 
mprove ow conditions easy : 
economical installation. Detailed Sales Representatives 
information on the complete weld- George 8. Tarbox 808 Nepperhan Ave. 
ing fittings available. Yonkers, N. Y. 
214 *Bonney Forge & Tool Works 
B. M, Pilhashy, 833 Merchants Ex. Bldg., 


Fittings Welding fittings of any San Francisco, Cal. 
material available in plate that can ‘ 
be worked & welded. A new bulletin Alldredge & McCabe 847 E. 17th Ave. 
wae, ome inte, Sanermation is of- Denver, Colorado 
ered, Bul. . ‘ Texas Chemical Eng. Co. 
107 *Midwest Piping Co., Inc. 4101 San Jacinto, Houston, Texas 4 City. State 


Name 











Company. 


Address. 
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Examples of 
o few typi- 
cal circuit 
plons. 


chain life. 


any plane or angle... 


automatically—up, 


Hapman! Circuits like these 


veyors need several. Design 
Dust and liquid tight! 





KALAMAZIO 


In British Commonwealth & Eurupe: 


COMPRESSED. 


Patented Ne veewe wasne 
SEALED- 
PIN CHAIN 
DESIGN keeps 
abrasives out | 
—quadruples 


voecese TUBULAR CONVEYORS 


Move almost any flowable 
material — wet or dry = through 


Make big savings! Move bulk materials 
down, through walls, 
around corners and obstacles with a 


or complex 


layouts engineered to your needs. Usually 
a single drive unit serves where other con- 


cuts costs. 


WRITE for Circuit Bulletin and Catalog 1258 








aw a 


STAINLESS STEEL 
“MNH” FLEXIBLE CONN 


Z 
+t 


ie 


A NEW stock answer to pipeline problems 
caused by rigid connections. 


Dampens Vibration 
Compensates for Misalignment 
Permits Offset Movement 
Absorbs Expansion 


With ALLFLEX Stainless Steel 

Connectors you get: 

@ CORROSION RESISTANCE .. plus 
@ PRESSURE RESISTANCE . . plus 
@ CORROSION RESISTANCE .. plus 
@ FLEXIBILITY 

Also available in Monel, 
Bronze and Steel. 

WRITE TODAY for fact- 
filled ALLFLEX Bulletin 

FROM FACTORY SAME 


~eaoLLIED METAL HOSE C 


3732 Ninth Street, Long Island City 1, New York 


EETORS 


- 


THESE STOCK SIZES 
%”" %" Va" % 
” me" Wer 2 


IN THESE STOCK 
LENGTHS 


12” 18” 24” 30” 
36’ 48” 60” 
. . . @lso available in all 
stancerd sizes, in any re- 
quired length, with any 
standard or special fitting or 
flange. Full engineering in- 
formation on ALLFLEX Stain- 
less Steel Hose can be found 
in: Chemical Engineering 
Catalog, pages 153 to 156; 
Refinery Catalog, pages 169 
to 172 (Allied A, B, C. D) 


ee ALLFLEX Standard Stainless Steel Connectors 
; are sold through leading Industrial Distributors. 
If not available locally—THEY CAN BE SHIPPED 


DAY ORDER IS RECEIVED. 


OMPANY 


© Stillwell 4-5173 








LITERATURE .. . 





Fittings Speedline fittings feature 
flange without — leakproof 
union joints and easier, faster align- 
ment. The Speedline Catalog is 


offered. 
97 *Horace T. Potts Co. 





anges A 36-page pocket ref- 
erence booklet contains useful data 
on flanges in forged steel or special 
models in carbon or alloy steel. Also 
information on expansion joints. 
46 *Phoenix Mfg. Co. 


for a perfect spray, many 
food processing plants. Applications 
to wax fruits, powdered milk, wash 
filter cake & humidify banana 
rooms. Catalog 1. 
216 *Monarch Mfg. Works, Inc. 


Packings Polyethylene for Cooling 
Towers. These polyethylene “ros- 
ettes” give 20-40% greater cooling 
efficiency and they are corrosion- 
resistant. 

29-30d *U.S. Industrial Chemicals Co. 


Bulletin TS-1A gives com- 
plete details on fluoroflex-T pipe. It 
resists corrosion, and can handle 
hydrofluoric acid with complete 
safety & no maintenance problems. 
191 *Resistoflex Corp. 














is available in sizes 4” 
through 6” in schedules 40, 80, an 
120. A new 32-page illustrated cata- 
log on this pipe is available. 

V7 *A. M. Byers Co. 


Pipe & Tubing For quick ref- 
erence, a wall chart listing compar- 
ative corrosion resistance data on 
Zirconium, Titanium, Tantalum, 
Hastelloy C alloy etc. 
10-1lla *Damascus Tube Co. 


Pipes, Plastic Bulletin CE-50 con- 
tains 20 valuable pages. ..compara- 
ble properties, chemical resistance, 
costs, etc. of 11 plastics & rubber 
materials. 

205 *American Hard Rubber Co. 


Rupture Discs offer wider range- 
ability in selection of metals & 
plastics for disc components. Fea- 
ture rugged construction for protec- 
tion against damage. 

213 *Bilack, Sivalls & Bryson, Inc. 


Tubing Crescent Armored Mu'ti- 
tube is available in size 4” O. D. in 
lengths to 1000 ft. in from 2 to 37 
tuhes. Solves corrosion problems. 


T232 
* Crescent Insulated Wire & Cable Co. 


Tubing New Handbook on super 
corrosion-resistant & nuclear met- 
als. Contains applications, corro- 
sion data, chemical analysis & 
physical characteristics. 
10-11b *Damascus Tube Co. 


Tubes, Pressure available in all 
stainless & oe to meet al- 
most any combination of operating 
conditions. Available in sizes up to 

D. x 3” wall. 
*Timken Roller Bearing Co. 


Folder No. 207 describes the 
Outside Screw & Yoke U-Bolt Gate 
vaive....All-Iron & Ni-Resist with 
type 316 Stainless Steel trim. 

Send for your copy. 
53 *Jenkins Bros. 


Three & four way valves 
are suitable for piloting cylinder op- 
erated valves. Complete informa- 
tion is contained in Bulletin 8344X. 
Send for your copy. 
127e *Automatic Switch Co. 
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Out of these ovens 
comes a new concept 
in American missiles 


It’s a black rubbery solid, known 
technically as cured polysulfide 
polymer and popularly, as solid 
rocket propellant. 

Until recently America staked its 
missile and rocket program on liquid 
fuels. 

But the Thiokol Chemical Corpo- 
ration of Trenton, New Jersey, stuck 
by the unpopular theory that solid 
rocket fuel was not only feasible but 
actually more practical than liquid 
fuel. 


The “unpopular’’ theory was 
tested and proved. Now, prospects 
are that the rockets of the future 
will be propelled into space by this 
black rubbery substance that a few 
short years ago was used only for 

making oil and gasoline hoses. 


Already the 500-mile Pershing 
missile, the booster stage of the 
Army’s Nike-Zeus anti-missile mis- 
sile, and the Air Force Bomarc 
surface-to-air ramjet missile are 
slated for solid fuel. And in the 
offing is a solid-propelled ICBM. 


In Thiokol’s Marshall, Texas, 
plant these steam-heated Despatch 
Ovens cure a combination of pro- 
pellant mix and liquid polymer to 
solid fuel inside the rocket engines. 
The ovens are also used to cure en- 
gine linings and to preheat cores 
before the casting operation. 


You may not make missiles or 
missile components. Few of us do. 
But you may have a baking or cur- 
ing operation similar to Thiokol’s. 
Despatch is at your service with un- 
matched experience in the heat pro- 
cessing field—50 years and 50,000 
installations. 

For complete information and spec- 
ifications on amy type of installation, 
write or call: 



































DESPATCH OVEN COMPANY 


619 S.E. 8th Street, Minneapolis 14, Minnesota, Dept. 502G 
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CRESCENT ARMORED MULTITUBE® 
Solves Your Corrosion Problems 


for 


INSTRUMENT 
TUBING 


A corrosion proof sheath 
of Polyviny] chloride over 
SPIRALLY CABLED 
copper or aluminum in- 
strument tubing provides 
complete moisture and 
corrosion protection for 
the tubes. Flexible galva- 
nized steel armor in vari- 
ous combinations, as 
shown, gives mechanical 


protection for permanence with handsome savings in installed cost. 
Available in size 3” O.D. in lengths to 1000 feet in from 2 to 37 
tubes. Licensed under U. S. Patent #2,578,280. 


SEND FOR NEW BULLETIN 








may occur. 





Plastic Coated Single Tubes, copper or aluminum, should be used to give corrosion 
Protection to all single lines up to the final tube fitting, where trouble from corrosion 








CRESCENT 


INSULATED WIRE & CABLE CO. 


Trenton, N. J. 

































































Large 
chemical 
process 
equipment 


designed and built by Dravo’s experienced 
team of engineers and production men, 
can often mean large dollar savings to 
your company. Dravo’s know-how in cus- 
tom-built equipment can help you reduce 
costs through use of large, efficient proc- 
essing units. 

Find out how this service can add divi- 
dends to your processing equipment 
investment, Contact Process Equipment 
Department, Dravo Corporation, Pitts- 
burgh 25, Pa. 


DRAV 


co R PORATION 
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LITERATURE... 





galling or seizing. 
133 *Crane Company 





available. 
79 “The Wm. Powell Co. 





Valves, Ball...... features a new remote 
control which can be operated on 
AC or DC current. Opens & closes 
valves instantly from any distance. 
Details in Catalog No. 57. 

51 *Rockwood Sprinkler Company 


Valves, Butterfly...... Features, advan- 
tages, dimensions, operators and 
technical characteristics of rubber- 
seated butterfly valves are discussed 
in Bulletin 650-R2. 
232A Builders-Providence, Inc. 


Valves, Control...... Bulletin LB-3 gives 
details on construction and oper- 
ating characteristics of the Series 
LB control valve, a diaphragm-type 











unit. 
232B Conofiow Corp. 
Valves, Drain...... The Ram type drain 


valves cannot clog up whether in 
open or closed position. A catalogue 
containing complete information is 





offered. 
200 *Strahman Valves, Inc. 
Valves, Solenoid...... designed for mis- 


sile applications with tough envi- 

ronmental or operational require- 

ments. Publication V5056 for infor- 

mation. 

127a *Automatic Switch Co. 
Valves, Two-way...... normally open or 
normally closed, easily handle fluids 
at pressures to 3000 psi, tempera- 
tures to 350 F. Main illustration on 
= 8223X. 











*Automatic Switch Co. 


Welding Fittings...... Available in sizes 
%” through 24”. Schedules 5S 
through 160. Stainless types 304, 
304L, 316, 316L, 347; Monel, Nickel, 


Aluminum. 
6 *Flowline Corp. 


Agitating Equipment...... New ppaee 
catalog introduces many new items 
sive line of laboratory and produc- 
which have been added to an exten- 
tion agitators. 
232C Eclipse Air Brush Co. 

Air Cleaners...... Fourteen standard 
sizes of hydrocarbon vapor adsorp- 
tion devices for cleaning and drying 
air are now available. Bulletin SC- 











1047. 
232D Selas Corp. of America 


Aeration Ejectors...... Complete details 
about an aeration system that gives 
an answer to waste disposal and 
steam pollution problems. Provides 
25% oxygen absorption. 
232E Penberthy Mfg. Co. 


Centrifugals...... A catalog is offered 
on the time-saving Batch-Master 
centrifugal. Rapid bottom discharge 
& hydraulic unloading save process- 
ing cycle time. 

203 *Amer. Machine & Metals, Inc. 


Centrifugals...... Catalog CE-58 gives 
complete information on size, type 
and capacities of “Ter Meer” cen- 
trifugals. Designs for every process 
in the chemical industry. 

101 *Baker Perkins, Inc. 
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FOR CHEMICAL AND ORE PROCESSING 





RCV-2 vacuum 
pump — 16x35 and 
14x24 in compound 
arrangement, rated 
7740 cfm at 22” Hg 
vacuum, operating at 
900 RPM with 294 HP. 


N j R-C compound vacuum pump 
arrangement simplifies installation 


With a new “straight-through” drive design for compound vacuum 
pump applications, Roots-Connersville has not only simplified piping 
arrangements but has also further reduced installation time and costs. 
This new development features a drive-through arrangement with 
the second stage pump driven directly from a shaft extension on the 
first stage pump. This permits the use of a standard single shaft ex- 
tension motor drive. Other pump improvements provide for operation 
at higher speeds giving more CFM per dollar. 
In addition to simplifying installation of the piping, tis arrangement 
provides for easier servicing and maintenance of both pumps and 
motor. Installations of this new arrangement in chemical plants, ura- 
nium and taconite processing plants and paper mills have completely 

For additional data, 


stantis its advant: i u i é 
substantiated its advantages in long, uninterrupted performance. please refer 


Here is another reason why you can depend on Roots-Connersville ane gaged 


equipment for vacuum service to deliver the finest overall perform- Engineering Catalog 
ance and dependability at low cost...a reputation proved for scan a 


generations in the country’s leading industries. 


) ROOTS-CONNERSVILLE BLOWER > 


A DIVISION OF DRESSER INDUSTRIES, INC. 





1258 ILLINOIS AVENUE, CONNERSVILLE, INDIANA, IN CANADA—629 ADELAIDE ST., W., TORONTO, ONT. 
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FOREMOST FOOD & 
CHEMICAL COMPANY 
INSTALLS SECOND 
ECLIPSE VAPORIZER 
for Dowtherm 


he gas-fired Eclipse 
Vaporizer for 
Dowtherm (right) 

tly heats a new 

ting tower 

(above) for Foremost 
Food & Chemical Company, 
Oakland, California 


Fully satisfied with the high rate of heat transfer achieved with its 
first Eclipse 2,000,000-Btu. Vertical Vaporizer for Dowtherm, bought 
several years ago, this processor reports complete success with the 
new 3,000,000-Bru. Eclipse Horizontal Vaporizer recently installed. 
The fully automatic, continuously cycled Eclipse unit.is a perfectly 
dependable heat source for a new fractional distillation process. It 
gives a very low temperature differential between heat transfer medi- 
um and product, requires minimum attention, and saves on fuel. 


Exclusive design features—the large enclosed furnace of Eclipse Hori- 
zontal Vaporizers for Dowtherm permits high heat output without 
strain. Burning gases reverse direction in a rear chamber and return 
turbulently through completely immersed firetubes to the stack at 
front of unit. Turbulent flow, plus special design of firetubes, increases 
heat-transfer rate — minimizes flue loss. Low liquid level permits 
gravity return of condensate, eliminating need of pumps. Special 
design features substantially reduce maintenance costs. Ask your Eclipse 
representative about the many advantages. 


ECLIPSE FUEL ENGINEERING CO. 
1121 Buchanan Street, Rockford, Illinois 

ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD. 
20 Upjohn Road, Don Mills, Ontario. 

ASK FOR CURRENT CATALOG Sigh campersinuee, low-pres- 

sure vapor and liquid = process heating applications with 

Eclipse vaporizers and heaters for Dowtherm are described in 


Bulletin A-100, Write for your copy. 
Export: Ad. Auriema, inc., 85 Broad St., New York 4, N. Y. 


STEAM-BOILER AND 
Eclipse HIGH-TEMPERATURE 
HEAT-TRANSFER DIVISION 
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Centrifuges A four-page brochure 
, of specifications on the De Laval 

line of centrifuges for the process 

industry is available on request. 


Send for your copy. 
1 *De Laval Separator Company 


Centrifuges, Hermetic with long- 
life seals at inlet & outlets main- 
tain positive pressure throughout 
the centrifuging process. Details in 
booklete S. A969 & S. A983. 

111 *The De Laval Separator Co. 


Collector The new Therm-O-Flex 
collector features glass silicone 
treated filter tubes that handle 
gases as hot as 550 F. & has no 

moving arts. Literature. 

62 estern Precipitation Corp. 


Cooling Towers No, CT- 
ID-0.050 contains general specifica- 
tions on counterfilow induced draft 
cooling towers. Features many il- 
lustrations. 
23 Fluor Products Company 


Crushers & Grinders Design pro- 
vides easy access for cleanouts & 
returns complete sample, Bul. No. 
067 gives full description of all lab- 
oratory machines. 

R242 *Sturtevant Mill Co. 


Dust Collectors from 500 cfm 
through 64,000 cfm for collecting 
such widely varied dusts as hemi- 
tite, copper & uranium ores, coal, 
quartz, etc. Bul. 231-11. 

7 *Joy Manufacturing Co. 


Dust Control Duclone collectors 
feature a steep cone which im- 
proves dust separation, a dust trap 
which assures efficient dust removal 
from the cone, etc. Bul. C-958. 
209 “The Ducon Company, Inc. 


Equipment, Ion Exchange 
moval of mineral impurities from 
solvent solutions, chemical interme- 
diates etc. General information in 


Bul. 200. 
60 *Industrial Filter & Pump Mfg. Co. 


Equipment, Plastic Process tanks 
& pilot plant equipment. Chemical 
storage & processing tanks & cov- 
ers. Vents, Ducts, Hoods, Pipes and 


fittings. 
13 *Carl N: Beetle Plastics Corp. 


Filter Aids Celite, the diatomite 
filter aid with a wide range of 
grades. Its lower wet desity pro- 
vides greater surface coverage per 


* Johns-Manville 


Bulletin No. 583 con- 
tains —— information on the 
many different properly designed 
filter leaves which can help you 
meet your needs best. 

B240 *Multi-Metal Wire Cloth Co., Inc. 


Catalog, up-to-date fully 
illustrated reference manual of 
erection, ating, design & con- 
struction ta & specifications is 


available. 
229 *D. R. Sperry & Co. 


Filters, Metal Edge The filter, con- 
structed of monel, combines a Z- 
rous metal facing on a frame 
metal edge element. Two brochures 
outline all filters. 

45 *Purolator Products, Inc. 


Filter, Rotary 24-page bulletin de- 
scribes the designs of the five prin- 
cipal i ay of ie drum filters 

and the oo parts, acces- 

sories and a ries. 

234B Dorr-Oliver Inc. 
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Materials of 
Construction 


Acrylics 

Alloy Steels 
Aluminum 
Asbestos 
Beryllium 
Carbon & Graphite 
Carbon Steels 
Cast High Alloys 
Cellulosics 

Clad, Bonded Steels 
Copper 

Epoxies 
Fluorocarbons 
Furanes 

Fused Silica 
Glass 

Gold 

lrons 

Lead 

Magnesium 
Molybdenum 
Nickel 

Nylon 

Phenolics 
Platinum 
Polyesters 
Polyethers 


Polyethylenes 
Polyurethanes ; 52 


Porcelain & Stoneware 
Refractories 
Rubber-Like Materials 
Silicones 

Silver 

Stainless Steels 
Structural Clay 
Tantalum 

Titanium 

Tungsten 

Vinyls 

Zine 


Use These 
Special Cards 


. for your personal copies of any bulletins 
or catalogs listed in this year’s compre- 
hensive inventory of current technical 
literature (pp. 171-176). This free service 
is quick and easy. 


FIRST CLASS 
PERMIT No. 64 
(Sec. 34.9 P.L.&R.) 
NEW YORK, N. Y. 











READER SERVICE DEPARTMENT 
42nd St. 


330 West 


Chemical Engineering 
NEW YORK 36, N. Y. 


—6¢ POSTAGE WILL BE PAID BY— 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


|BUSINESS REPLY CARD] 











FIRST CLASS 


PERMIT No. 64 
(Sec. 34.9 P.L.2R.) 
NEW YORK, N. Y 











42nd St. 


READER SERVICE DEPARTMENT 
NEW YORK 36, N. Y. 


Chemical Engineering 


330 West 


—6¢ POSTAGE WILL BE PAID BY— 


NO POSTAGE @TAMP NECESSARY IF MAILED IN THE UNITED STATES 
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MATERIALS. Circle code numbers for your copies of current literature. 


M-40 M-79 M-118 M-157) M-196 M-235 M-274 M-312 
M-41 80 M-119 M-158 M-197 M-236 M-275 M-313 
M-42 81 M-120 M-159 M-198 M-237 M-276 M-314 
M-43 M-121 M-160 M-199 M-238 M-277 M-315 
M-44 M-122 M-161 M-200 M-239 M-278 M-316 
M-45 M-123 M-162 M-201 M-240 M-279 M-317 
M-46 M-124 M-163 M-202 M-241 M-280 M-318 
M-47 M-125 M-164 M-203 M-242 M-281 M-319 
M-48 M-126 M-165 M-204 M-243. M-282 M-320 
M-127) M-166 M-205 M-244 M-283 M-321 
M-128 M-167 M-206 M-245 M-284 M-322 
M-129 M-168 M-207 M-246 M-285 
M-169 M-208 M-247 
M-170 M-209 M-248 
M-171 M-210 M-249 
M-172) M-211 M-250 
M-212 
M-213 
M-214 
M-215 
M-216 
M-217 


349 New Tools 


. . « to make your work easier; to help 
you do a better job; to guide your 
selection of materials of construction. 


. . . technical information from manufac- 


: 
SS2S 


SERETESESETETETTE 


turers, free for the asking. 


zzz 
323 


. « « pick what you want from the com- 


prehensive listing on pp. 171-176. 


FS SST TTT TF; 
SSSSSSoRUG 
NOUAWNHN OO 


Inventory of 
Current 
Technical 
Literature 


4 Simple Steps to Quick Results: 
@ Tear out one card 
@ As you read the list (pp. 171-6), circle 
numbers on card that correspond to 


REPRINTS: Circle what you want. Send no money, we'll bill you later. 
129 125 120 88 


(This Materials of Construction Issue card expires Dec. 31, 1959.) 


NAME; 

TITLE: 
COMPANY: 
PRODUCT: 
ADDRESS: 
CITY, STATE: 




















MATERIALS. Circle code numbers for your copies of curren, literature. 


M-40 M-118 M-157) M-196 M-235 M-274 M-312 
M-41 - M-119 M-158 M-197) M-236 M-275 M-313 
M-120 M-159 M-198 M-237 M-276 M-314 
M-121 M-160 M-199 M-238 M-277 
M-122 M-161 M-200 M-239 M-278 
M-123 M-162 M-201 M-240 M-279 
M-124 M-163 M-202 M-241 M-280 
M-125 M-164 M-203 M-242 M-281 
M-126 M-165 M-204 M-243 M-282 
M-127 M-166 M-205 M-244 M-283 
M-128 M-167 M-206 M-245 M-284 
M-129 M-168 M-207 M-246 
M-169 M-208 M-247 
@.170 M-209 M-248 
M-210 M-249 
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codes of items you want 
@ Fill in address blanks 
® Mail 
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: 
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Reprints 


. . . of this issue’s 18th Biennial report: $1. 


Just circle No. 129 on one of your Reader 
Service cards. 

. . . of others in this high-temperature 
series: No. 125 is nonmetallic inorganics 
(to 1500F) at 50¢ and No. 120 is non- 
metallic inorganics (above 1500F) for 75¢. 
. + « Of previous 17th Biennial report: 
Reprint No. 88 “Protective Linings” still 
available at $1. 


REPRINTS: Circle what you want. Send no money, we'll bill you later. 
129 125 88 


NAME: 
TITLE: 
COMPANY: 
PRODUCT: 
ADDRESS: 
CITY. STATE: 
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PLEASE PRINT 
NAME; 

TITLE: FIRST CLASS 
COMPANY: PERMIT No. 64 


PRODUCT: (Sec. 34.9 P.L.&R.) 
For ADDRESS: NEW YORK, N. Y. 


— CITY, STATE: 
information . . . 



































* Advertised : 
products BUSINESS REPLY CARD 

* New equipment NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

* New chemicals 


* Technical —6¢ POSTAGE WILL BE PAID BY— 


Literature 





Chemical Engineering 
Also... READER SERVICE DEPARTMENT 


* Reprint orders 
° Subscriptions 330 West 42nd St. 
NEW YORK 36, N. Y. 


Your Reader Service 
card is fastest. 


USE x 
EITHER Boewewtirig' 


COMPANY: 


CARD PRODUCT: (Sec. 34.9 P.L.&R.) 


ADDRESS: NEW YORK, N. Y. 


They're easy 
CITY, STATE: 
to fold and ; 


tear out... 


he BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
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Chemical Engineering 
READER SERVICE DEPARTMENT 
330 West 42nd St. 
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Help Yourself . . ; 


The postcards above can now bring you technical help, 
latest literature, expert guidance. Tear one out and, as you 
read this issue, circle numbers when you want more infor- 
mation: page numbers of ads; code numbers on editorial 
items. 

You can also use these post-paid cards to subscribe, or 
to make your selection from a comprehensive list of editorial 
reprints. 


* Be sure to fill in these address bianks before mailing postcard. 





15 issue card expires March 15, 1959). 


KEY 

NUMBERS 
Circle 

for more 

information 
about... 


@ ADS 
@ EQUIPMENT 


Page 94 


@ PRODUCTS 


Page 90 
@ SERVICES 
@ LITERATURE 


Page 219 


REPRINTS 


(While they last) 


CIRCLE code numbers for more information. (This Dec. 


29-Wa 59g 90C 105 12le 210 217 220H 227C 232C 241A 

29-30b 91 122 210A «218 221 227D +4232D «(2418 

29-We 92 123 2108 219 222 228 232E 241C 

29-30d i 124 2u 219A 222A 228A 231 2410 

29-We 125e 211A +2198 2228 T7232 «—-241E 

29-30F 1256 212 219C 9 222C 8232 =241F 

29-3g 125¢ 212A 219D 222D 233 2416 

29-30h 109-110 2128 219E 222E 2% 241H 
29-301 WI 212¢ 223 264A 241 

29-30} 112 212D «4219G 224 26@B 2415 
113 212E 219H 224A TL240 «61242 

114 213 2191 225 TR240 R242 

115 213A 2193 225A BL240 242A 

97 116 2138 1220 2258 240A 2428 

98 117 213C «6220 0«=—225C 240B 242C 

99 118 213D 220A 226 240C 242D 

- 101 119 213E 2208 226A 240D 242E 

38-39 102 «120 213F 220C 2268 240E 242F 
40 103. s«121a 214 220D 226C 240F 243 

41 104q 121b 214A 220E 227 240G 243A 

42 5 104b 121c 2098 2148 220F 227A 240H 2438 

43 4c 121d 209C |= 216 2206 2278 241 243C 


rate 


at $5 (U. S 


yr 


at $3; 3 


yr. 
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REPRINTS: Circle what you want. (See opposite page for description.) Send no money, we'll bill you later. 
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CIRCLE code numbers for more information. (This Dec. 15 issue card expires 


29-Wa 59g 90C 105 12te 193a 210 217 220H 227C #232C «241A 
29-30b 59h 89 106a 122 193b 210A 218 221 227D 232D 2418 
29-20 92 106b 123.0 («195 2108 219 222 228 241 Circle 
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The above photo explains clearly WHY the modern 
uses 8O much less space than does an old-fashioned 
pipe coil. 

Below is a valuable table. It gives the square 
feet of Dean Thermo-Panel Coil required to replace 
old-fashioned pipe coils 

_ . |______ BEET OF PIPE 
_Pipe Size [7 35’ 60” ==’ 

5.50 d 16.5 | 
6.88 4 20.6 
8.60 7.2 25.8 


10.9 32.6 | 
12.4 | 248) 37.3 | 


This is just ONE of the many valuable tables 
given in Dean literature. Tell us your heat 
transfer problem and ask for complete data 
and prices. 


Backed by 20 Years of Panel Coil Manufacturing 


DEAN PRODUCTS, INC 
BROOKLYN 38, N. Y 








EVER-TITE COUPLING CO. INC 
254 West 54th Street, New York 19, N.Y 





Write for 
Bulletin No. 583 


To assure your filter's maximum operat- 
ing efficiency and economy, get to know 
how Multi-Metal’s vast experience in de- 
signing and making filter leaves can 
help you meet your needs best. You'll 
find it pays. 


MULTI-METAL WIRE CLOTH CO., Inc. 


1353 GARRISON AVENUE, NEW YORK 59, N. Y. 


LITERATURE... . 





Freeze-Dryer Claimed to remove 
water vapor with two novel pumps, 
thereby eliminating need for con- 
densing apparatus or absorbing 
media in laboratories. Bulletin. 
240A Arthur S. LaPine and Co. 


Dust Collector Bulletin C-958 de- 
scribes a high efficiency cyclone 
dust collector. Design and struc- 
tural features, application and se- 


lection data. 
240B Ducon Co., Inc. 


Homogenizers New 12-page bulle- 
tin describes eleven models, ra 
from 50-6,000 gph. in copay: ° 
Superhomo homogenizers, spec- 
ifications and drawings. 
Cherry-Burrell Corp. 


Machinery, Process 
coolers, dryers, & slakers con- 
structed for the rhage industry. 
Information on these products in 
Bulletin No. 1115. 
31 *Traylor Engineering & Mfg. Co. 


The Tornado Mill is a unit for 
granulating, pulverizing, mixing, 
pulping or nouns, materials 0: 
all types, including wet or sticky 
products. Specifications offered. 

250 *F. J. Stokes Corp. 


crushes, grinds, 
shreds to finished size in one opera- 
tion. Offers more uniform product, 
increased output. Catalog available. 
Send for your copy. 
105* Williams Patent Crusher & Co. 


Publication touches on the 
problems of continuous mixing, and 
details features of the Ko-Kneader 
continuous mixer. Application il- 
lustrations, specs. : 
240 Chemical Machinery Div. 


Mixers Important design advan- 
tages include, extra large, heavy 
duty bearings throughout & extra 
long out-ut shaft bearing span. 


Cat. A-27. 
28 *Philadelphia Gear Corp. 


Readco lab & pilot type 
316 handles even heavy viscous ma- 
terial. Available from stock in 1, 3, 
6, 20 & 40 qt. working capacities. 
+ oe fixed or variable speed drives. 


























*Read Standard 





Ovens, Laboratory & Drying Any 
type of drying oven ready-made or 
custom engineered to your exact 

Full information 


*Despatch Oven Co. 


Pellet Cooler Equipment for cool- 
ing, drying and conveying of pellets 
is described in Bulletin 202. Typical 
system layout with dimensions. 
Send for your copy. 
240E Sprout, Waldron & Co. 


specifications. 
available. 








Pneumatic Conveying Systems 
New 16 page illustrated bulletin 
points out how pneumatic convey- 
ing systems can reduce operating 
costs and improve plant pg any 
240F Day Sales Co. 


Pneumatic Conveyors New bulletin 
describes many types of pneumatic 
conveyor systems for handling bulk 
plastic pellets, lime alum and other 


materials. 
240G National Conveyors Co. 


Pneumatic Handling Systems 
Three basic pneumatic handling 
systems for safe, speedy and sani- 
tary moving of dry, bulk materials 
are described in Bulletin ER-G-2. 
240H Fuller Co. 
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HOW C. F DOWNEY BOX GETS 


5 aan . | Stronger Adhesives...Less Starch Loss 


Process Equipment Bulletin 968 is 
a buyer’s guide to corrosion resist- 
ant process equipment. Bulletin 932 WITH 


ge facts about Pfaudler Glasteel. 
24-25a *The Pfaudler Co. NEPTUNE 
Pulverizer & Classifier 

cron...an air attrition impact with 
controlled radial inward classifica- 
tion in one operation. Color bulle- 
tin is offered. 

15 *The Strong-Scott Mfg. Co. 


Saw-Tooth Crusher 
trates and describes a special heavy- 
duty saw-tooth crusher designed 
for reduction of warm plastic stock. 
py are 16 in. dia 
241A Sprout, “Waldron & Co. 


Sea-Water Evaporators Ship and 
shore sea-water evaporators are de- 
scribed in illustrated 24-page book- 
let. Flow diagrams, size charts and 


engineering data. 
241B Emhart Mfg. Co. 


Scrubber Bulletin HP955-A dia- 
grams and describes the Type A2 
Hydro-Precipitator Scrubber, which 
traps noncondensable and dust-type 
materials below 5 mic. 

Cc Johnson-March Corp. 




















Separators, Centrifugal Continu- 
ous solid-bowl centrifugal installa- 
tions cover everything from alumi- 
num hydrate to zinc sulphide, from 
coal to cryolite, etc. 

4 *Bird Machine Company 


Splash Goggle Flyer reports on 
features of a new goggle for splash, 
Sy sean eesti 
rec n - P ° ° F P 
weisht. oan capt gates For uniform strength in shipping containers, C. F. Downey Box 
241D American Optical Co. Division keeps a watchful eye on the adhesives used. They formerly 

Steam Jets Bulletin M/5 describes measured the water into the starch-base mix by filling a large, square 
corrosion resisting steam jets for tank up to a mark. It was tough to hit the mark on the nose every 


aes, Camda cease time. Too much water would make the adhesive too thin, and it 
Send for your copy. was difficult to add starch to the finished cook. Too little water and 


The Dariron Co, Bae. the adhesive had to be dumped quickly before it clogged the tank 


Submerged Combustion Bulletin and lines. It cost $100 every time an error wasted a batch. 
jaesee de aeeation pegging Now an accurate Neptune meter does the measuring... with 
tration, liquid heating and melting assured results and no losses or rejects. The meter pays for itself 
coeep pote. ‘Veoreiak Mesias over and over again in starch savings alone. 

Similar savings in time and ingredients can be made in your 
varault Gredeodinn . if 2a ae plant, by adding Neptune meters wherever liquids are batched, 
Film Processor extends thin-film blended or transferred. Tell us what you want meters to do for you 
processing to 0.5 micron range. Bul- and we’ll gladly tell you the best, most economical way. Write today 


Py PE-117 describes. ; for Bulletin 566 B 


41G Rodney Hunt Machine Co. See Nept aes Z 
1 
Vacuum Operations Advanced 4 wi vies 7 elas ge PH 
high-vacuum impregnating, drying, Chemical Engineering Catalog. 
degassing and filming techniques are 
described in Bulletin I-2. Graphs 
and technical information. 
241H NRC Equipment Corp. 


Vibrating Screen Separators 
new catalog describing three sizes NEPTUNE METER COMPANY 
of vibrating screen separators pre- 19 West 50th Street » New York 20, N.Y. 


sents operating, application and 


specification data. 
2411 Southwestern Eng. Co. METER-PRINTED TICKETS 
ive dispute-free record of 
Wine Clarifiers New bulletin cov- 6 
ers three types of centrifuges used every batch... perfect for 
for wine clarification—the KG quality control, cost account- 
Standard, the Automatic Desludger Branches in; ATLANTA BOSTON + CHICAGO ing, inventory. Other Neptune 
and Hermetic Clarifier. DALLAS - DENVER / LOS ANGELES + LOUISVILLE et eee ree 


2413 Centrico Inc. control; Auto-Switch electri- 
s . 7 
NO. KANSAS CITY, MO. / PHILADELPHIA + PORTLAND, ORE. cal control for pumps; Stain- 


SAN FRANCISCO (Millbrae) in Canada: TORONTO 14, ONT. less Steel construction. 
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BISHOP 
SALTS 


SOLUTIONS 


Continuously, since 1842 Bishop 
has been devoted to the manufac- 
ture of platinum and platinum 
group metal salts and solutions 
of the ultimate in quality. The 
Bishop background of skiils, ex- 
perience and steady development 
assures products of the finest 
quality obtainable . . . from stock 
for immediate shipment. 





Chloroplatinic Acid 





Platinum Oxide 





Palladium Chloride 





Rhodium Chloride 





Ruthenium Chloride 





Ammonium Chloroplatinate 





Potassium Chloropleatinate 





Sodium Chloroplatinate 





... and 33 other platinum group 
metal chemicals. 





Complete list of Bishop platinum 
and platinum group salts and so- 
lutions sent promptly on request. 








OTHER BISHOP PRODUCTS: 


Platinum Fabricated Products 
Stainless Steel and Nickel Tubing 


Chemical Division 


J. BISHOP & CO. 
PLATINUM WORKS 


MALVERN PA 
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Pumps, Blowers, Compressors 





Air-Conditioning System 
bar systems maintain spaces at 80F 
& 55% RH, or lower, for processing, 
storage & testing. For use in various 
industries. 
52 *Surface Combustion Corp. 


Air Handling A 32-page booklet 
covers the treatment and distribu- 
tion of air, and the products that 
the manufacturer has available to 
do the job. 
242A Westinghouse Sturtevant 








Air-Moving Equipment Handy ref- 
erence guide for those interested in 
operation and installation of blow- 
ers, fans, exhausters and other 
similar equipment offered. 
242B Wm. W. Meyer & Sons, Inc. 


Air Jet Generator helps solve de- 
foaming problems. Full information 
on this new economical approach to 
perfect defoaming contained in 
Bulletin RB-12. 
219 *Gulton Industries, Inc. 


Compressors Eight-page bulletin 
covers line of heavy-duty, low-pres- 
sure compressors having capacities 
from 756 to 7392 cfm. Run-down on 
parts and features. 

Joy Mfg. Co. 


Fans, Rubber-lined No possibility 
of separation, hardening or crack- 
ing. Whatever the type of severe 
service there is a fan to handle the 
job. Details in Bul. 2424-F. 

*Buffalo Forge Co. 


Bulletin 20 employs 19 ta- 
bles to aid in the selection of power- 
driven pumps for a wide variety of 
applications. Line covers 10-1, 580 


gpm. capacity. 
242D Blackmer Pump Co. 


Three shaft & rotating 
parts assemblies provide for 41 sizes 
of 2 popular ae. Details on this 
interchangeability are contained in 
bulletins 721.6 & 722.6. 

114 *Goulds Pumps, Inc. 


Top ability to resist corro- 
sion & top ability to move liquids 
economically & dependably are 
combined in these chemical pumps. 
Facts contained in Bul. B-1b. 

42 *The LaBour Company, Inc. 


to handle liquid oxygen & 
other liquefied gases, which can be 
liquified only at very low tempera- 
tures. Special features are outlined 
in Bul. 203-7. 
212 *Lawrence Pumps Inc. 


























Pump, Canned A new equipment 
item, the Reversa-flo positive dis- 
placement canned motor and pump 
is Claimed to eliminate all inherent 
problems of conventional units. 
242-E Reversa-Flo 


Pumps, Acid available with pump- 
ing parts of the machinable alloys 
as well as plastic to meet all re- 
quirements. Handles corrosive liq- 
uids. Information offered. 

132 *A. R. Wilfley & Sons, Inc. 


Pumps, Centrifugal Bulletin 721.6 
describes manufacturer’s line of 
single-stage, double-suction centrif- 
ugal pumps with horizontally split 
cases. 
242F 








Goulds Pumps, Inc. 
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Take Guesswork Out of 
Lab Crushing & Grinding 


Sturtevant Design Provides 
Easy Access for Cleanouts — 
Returns Complete Sample 


In seconds, because of “Open-Door” 
accessibility, all Sturtevant crushing or 
grinding parts are exposed for thorough 
cleanouts. 100% sample return is easy 
to secure. 

Sturtevant laboratory machines are 
ruggedly constructed — design, based 
on production models, gives top lab or 
pilot performance. 

Send for Bulletin No.067, which gives 
full description of all Sturtevant labora- 
tory machines. 


Lab Crushing Rolls: Special lab design. Two models: 

8 x'S in. and 12 x 12 in. rolls. Capacities to 10 
tph. Both models adjust down to 20 mesh. Tires of 
high carbon forgings. Automatic feeder, adjustable 
controls. 


lab Jaw Crusher: Crushes hardest rocks at 1% to 
¥Y in, settings. Roll jaw action — no clogging. Feed 
opening 2 x 6 in. Capacity to 1900 Ibs. per hr. at 
\ in. setting. Instant adjustment. Manganese jaws, 
reversible shield. 


Lab Swing-Sledge Mill: 5 x 6 in. opening takes 
soft, medium, tough or fibrous feed. Capacity to 1 
tph. Fines regulate from 1 in. to 20 mesh. Choice 
of gratings, hammers (or knives). 


Sample Grinder: Disc type grinders for dry, friable 
soft or medium materials. Three sizes — 6 in., 10 
in., and 14 in. take feed as coarse as % in. Pro- 
duces 100 mesh fines at capacities to 200 Ibs. per 
hr. on largest model. Regulate 10 to 100 mesh. 
In-operation adjustment. 


STURTEVANT 


MILL COMPANY 
100 Clayton St., Boston 22, Mass. 
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Pumps, Feeder...... Literature de- 
scribes line of positive displacement 
variable-volume chemical feeder 
pumps. Only part a aa chem- 
ical replaced in 3 mi 
243. Limpert Laboratory Inc. 


Pumps, Horizontal Triplex...... are 
available in capacities from 50 to 
6500 GPH...pressures from 500 to 
12000 PSI. ..horsepower to 150. De- 
4 tails in Bul. P-55. 
118 *Manton Gaulin Mfg. Co. 


Pumps, Reciprocating. ..... Simplex and 
duplex pumps for proportioning 
and power service, with capacities 
to 675 gph., pressures to 4575 psig., 
described in Bul. 758. 
243B Jaeco Pump Co. 




















Pumps, Vacuum...... Microvac pumps 
are compact-require little height or 
floor area. Models with up to 500 
c.f.m. displacement. Complete lit- 


erature offered. 
201 *J. J. Stokes Corp. 


Pumps, Vertical Turbine...... Bulletin 
No. 100 gives details on the design 
& engineering on water wells, water 
treatment and vertical turbine 
pumps. 
50 *Layne & Bowler, Inc. 











Services, Processes, Misc. 









Analytical Balances...... 32 p. “Balance 
Bulletin” illustrates and thoroughly 
describes a complete line of ]- 
ances, weights and accessories. 
Send for your copy. 
243C Harshaw Scientific 


Atom Models...... 6 p. brochure de- 
scribes a line of atom models. Tllus- 
trations show how they are assem- 
bled and disassembled. Ask for bul- 














letin 10a58. ; 
243D Arthur S. LaPine & Co. 
Boiler Cleaning...... Bulletin describes 





a new technique for hydroxy apa- 
tite boiler scale removal which re- 
duces downtime as much as 30 hr. 
for high mr boiler cleaning. 
243E w Chemical Co. 


Computation Centers...... Booklet de- 
scribes analog computing equipment 
installed at company’s computation 
centers in Princeton, N. J., Los An- 
geles, Calif., Brussels, Belgium. 

43 Electronic Assoc., Inc. 


Construction Service...... Full details 
of complete engineering and con- 
— services for the chemical 

industry are available on request. 
Send for your copy. 
102 *J. F. Pritchard & Co. 


Dust Control Equipment...... Bulletin 
82 assists engineers concerned with 
industrial dust control problems of 
all kinds. Also includes selection 
and pricing information. 
243G The Flexaust Co. 


Engineering Service...... A 6-page fol- 
der describes firm’s services: equip- 
ment and building design, prepara- 
tion of drawings, supervision of 









































construction. 
t 243H Burns and Roe, Inc. 
Fire Extinguisher...... Dry chemical 





extinguisher is now available. The 
powder is nontoxic, will not freeze, 
corrode or conduct electricity. 
29-30) 

*U. S. Industrial Chemicals Co. 
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Removable-Header 


WATER COILS 
e Complete Drainability 












e Easily Cleaned 
e High Heat Transfer 


Completely drainable and easily cleaned, Aerofin Type 
“R” coils are specially designed for installations where 
frequent mechanical cleaning of the inside of the tubes is 
required. 


The use of 5%” O.D. tubes permits the coil to drain 
completely through the water and drain connections and, 
in installations where sediment is a problem, the coil can 
be pitched in either direction. The simple removal of a 
single gasketed plate at each end of the coil exposes every 
tube, and makes thorough cleaning possible from either end. 


The finned tubes are staggered in the direction of air 
flow, resulting in maximum heat transfer. Casings are 
standardized for easy installation. 


Write for Bulletin No. R-50 


AERO FIN Correorarion 
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101 Greenway Ave., Syracuse 3, N.Y. 
Aerofin is sold only by manufacturers of fan system apparatus. List on request. 


243 








ACCURATE 
TEMPERATURE 
READINGS 


e Hot Water Systems 

e Floors, Walls, Ceilings 
e Refrigerated Coils 

e Insulation 


e All Other Low Temps. 


You can accurately read any low sur- 
face temperature with the Alnor Type 
2300 Surface Pyrometer—in 3 to 5 
seconds. 

Take this rugged, portable instru- 
ment to any job in the field and see 
how performanceto laboratory stand- 
ards can save invaluable time in bal- 
ancing out a system...save the money 
lost on call-backs. Large 6” mirrored 
scale is direct reading, no conversion 

..no errors in readings...1° per divi- 
sion. Precision jeweled movement is 
protected against abuses of portable 
service by sturdy walnut case. Comes 
complete with matched thermocouple 
and lead ready to use on your next 
trip out. Send for Bulletin 4257 and 
get the complete story on the full line 
of Alnor Pyrometers. Just tear out 
this ad and mail on your letterhead to: 
Illinois Testing Laboratories, Inc., 
Room 559, 420 N. LaSalle St., 
Chicago 10, Ill. 


Ubnor 





PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 





LITERATURE .. . 





Fire Extinguishers Complete in- 
formation available on the new 
200-ib. pressurized unit and the new 
20-lb dry chemical portable unit. 
Send for your copy. 

210 “Walter Kidde & Co., Inc. 


Catalog DH? features 
26 illustrated pages on Slimline & 
conventional chemical fume hoods. 
Contains complete specifications. 
Laboratory accessories included. 
244A Duralab Equipment Corp. 


Glassware, Laboratory 88 p. Cata- 
log 89A58 list 377 glass items, in- 
cluding everything from adapters 
to stopcocks. Includes illustrations, 
prices. 
244B Fischer & Porter Co. 


Jet Cleaners Bulletin covers line of 
modern cleaning equipment for 
process equipment, walls, floors, and 
tanks or tank cars. Drawings and 
specifications. 
244C Sellers Injector Corp. 

Materials, Corrosion-proof 
tin CC-3 gives complete information 
on corrosion-proof cements, & tank 
linings. Also details on rigid plastic 
structures. 

L220 *Atlas Mineral Products Co. 


Nuclear Reactor...... experiments are 
described in new book now being 
sold. Volume outlines problems of 
design, Seren, operation of 
reactors 

29-30h uv 8. orrdustrial Chemicals Co. 


Nuclear Safety Equipment 
items cataloged in Bulletin i351 sal 
clude shielded storage containers, 
lead shields, bricking, timers, warn- 
ing tape and signs, etc. 
244D Nucleonic Corp. 





























PROFESSIONAL 
SERVICES 











E. J. CORELL 
ENGINEER 


Chlorine—Soda Ash—Perchlorethylene 
Pigments and Related Products 
Design—Reports—Operation 
413 Rose Blvd. Tels: Akron, O. TE 64271 
Akron, Ohio 








MERRILL W. MacAFEE 


Consulting Engineer 
Chemical-Metallurgical-Mining 


LUdlow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 








The C. W. NOFSINGER COMPANY 
“In Engineering 
It's the PEOPLE that Count’ 


Engineers and Contractors for the Petroleum 
nd Chemical Industries 


307 East 63rd Street @ Kansas City 13, Missouri 








Oil-Field Water Service 
plete oil-field water consulting serv- 
ice is described in a new bulletin. 
Service assures maximum oil re- 
moval. 
244E Bradford Laboratories 


Refinery Construction Bulletin 
presents a picture of the various 
factors involved in the design and 
construction of a refinery. Shows 
typical completed projects 
244F Southwestern Engr. Co. 








Structures Design engineering, 
fabrication & erection of steel plate 
structures. Bulletins on: Special 
Plate Structures & Field Services 
are available. 
26-27a *Chicago Bridge & Iron Co. 


KNOWLES ASSOCIATES 
Chemical——Metallurgical—Mechanical 
Engineers 
Consultation-—Design 
Complete Plants—Equipment 
Heavy Chemical—Ore Dressing 


19 Rector Stroet New York 6, New York 
Bowling Green 9-3456 








THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 








Syringe, Polyethylene for applying 
adhesives, potting compounds, etc 
It is disposable. Said to deliver ex- 
act quantities of fluid without flood- 
ing, starving or dripping 

29-30n *U.S. Industria Chemicals Co. 


Tank Cleaning Unit Model 531 au- 
tomatically sprays hot cleaning so- 
lution under pressure. Nozzles ro- 
tate vertically & horizontally. 
Rinses after clearicg. Details. 

206 *Oakit: Products, Inc. 


Waste Treatment Data Sheet 
D58-1 describes continuous cyanide 
and chrome wastes treatment sys- 
tems. Contains flow diagrams, ra- 


tioing techniques. 
244G Miton Roy Co. 


Wood Products First issue of the 
Bulletia (National 
Wood Promotion Program) is now 
available. Bulletin will hereafter be 
published on a monthly basis. 
244H National Lumber Mfg. Assoc. 














*From advertisement, this issue 


FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 
earch, Process Development. 
ae 


Pp 8 D ion. 
Equipment Design. Waceentes, ‘& Materials Han- 
dling Studies. . Cost Analyses. Trouble Shooting. 


29 W. 15th St. WA 4-8800 New York 11, N. Y. 














When you need 
a SPECIALIST 
inahurry... 


Chemical Engineering’s Profes- 
sional Service Section offers the 
quickest, most direct method of 
contracting consultants who may 
be available NOW. 
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EMPLOYMENT 
OPPORTUNITIES 


> Displayed Rates—$46 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 average 
words as a line; box number 
count as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 

















CHEMICAL ENGINEER 


P. H. D. 
5 Years Minimum 
Research Experience in 
Petroleum, Natural Gas or Petrochemical 
Age to 45 
Excellent Opportunity 


n our 
New Research onal Devaingusins Department 
LOCATED IN EL PASO, TEXAS 
Apply in Writing 
Enclosing Detailed Experience Resume to 
Employment Supervisor 

EL PASO NATURAL GAS COMPANY 

P. O. Box 1492 El Paso, Texas 


PLASTIC PIPE 
SALES MANAGER 


Amply financed South Atlantic manufac- 
turer, just building PVC extruded pipe 
plant, seeks Ch. E. Graduate, under 40, 
to develop sales and sales promotion. 
Must have substantial background in plas- 
tics, know jobbing channels, and have 
proven record in sales management. Re- 
plies should include full detail of educa- 
tion, work record, earnings, availability 
and recent picture. 


Wally E. George, Manag t C I 
425 Cherry, S.E., Grand Rapids 2, Mich. 























ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication, 
8 to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITION VACANT 


Process Engineer. Chemical Engineers with 
experience in Petroleum Refining sought by 
“America’s Fastest Growing Oil Company.” 
Send complete resume, including salary re- 
quirements, to Employee Relations Depart- 
ment, P. O. Box 2039, Tulsa, Oklahoma. All 
replies confidential. 


SELLING OPPORTUNITIES OFFERED 


Manufacturer of Heat Exchangers and Pres- 
sure Vessels, located in New Jersey, wants 
sales representatives in various parts of 
country. Representatives should have con- 
tacts in oil refineries, power plants, chemical 
plants or marine. RW-8806, Chemical Engi- 
neering. 


Manufacturers’ representative desired for a 
complete line of solid adsorbent instrument 
air dryers and compressed gas dehydrators 
in all territories east of the Mississippi River. 
Representatives should be selling instrumen- 
tation and equipment to oil refineries, chemi- 
cal plants, and power plants. Gas Drying 
{nc., Box 56, Summit, N. J. 


(Continued on the following page) 























CLASSIFIED... 


EQUIPMENT SEARCHLIGHT 














CE’s Searchlight spots the big bargains in used, resale 
and rented equipment. Check this issue’s listings—most com- 
plete in the field—for items you need now. 


vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 


> Coverage — National. Equip- 
ment and facilities—used; resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. > Closing date — January 12th 


issue closes December 19th. Send 
all new ads to Chemical Engi- 
neering, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 


> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 
vertising inch is measured j in. 





LIQUIDATION 


DONORA ZINC WORKS DONORA, PA. 


1—Traylor 10’ x 120’ Rotary Kiln, %4” shell. 

2—Ruggies Cole 90” x 55’ Class Al4 Rotary Dryers. 7/16” shell. 

2—Herreshoff 20° dia., 16 hearth, Furnaces. 

1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 

2—Swenson 6’6” dia. x 5’ deep, steel, jacketed Vacuum Pans. 

1—Blaw-Knox 1409 gal. steel. jacketed, agitated Vacuum Kettle. 

1—10,000 gal. Horizontal Steel Pressure Tank, 200# pressure. 

10—Lead lined, agitated Tanks, 1000 to 6500 gallons. 
Troughing Belt Conveyors; Bucket Elevators; Bins, 50 to 500 tons; Ball Mills; 
Jaw Crushers; Roll Crushers; Air Compressors. 


SEND FOR CIRCULAR REPRESENTATIVE ON PREMISES 
FOR PROMPT ACTION CALL DONORA, PA. Tel. FRONTIER 9-9789 


STOCK ITEMS 


1—4000 gal. 347 S.S. jacketed Reactor, 150# internc!. 

1—Blaw-Knox 500 gal. 304 clad, jacketed, agitated Reactor. 

2—Pfaudler 1500 gal. glass lined, jacketed, agitated Reactors, 90# jacket. 
1—750 gal. nickel clad Mixing Tank, 125# internal, with nickel coils. 
4—Buflovak 750 gal. steel, jacketed, double motion paddle, agitated kettles. 
2—Patterson 1000 gal., steel, jacketed, agitated Reactors, 20 HP. 
1—Vulcan Briquetting Press, 30” dia. x 1242" face, 304 SS. rolls, 50 HP. 
1—3500 gal., 304 S.S. jacketed, agitated Tank, 9’ x 7’. 

1—Haveg 4099 aal. closed Storage Tank. 

1—5000 gal. 304 S.S. Horizontal Tank, 66” x 20’. Unused. 

5—Stainless Heat Exchangers, 122C, 1080. 786, 500, 370 sq. ft. 

2—Sharples C20 & C27 Super-D-Hydrator, 316 S.S., vapor tight XP Timers. 
2—Sharples PN14 & PY14 Super-D-Canters, 316 S.S. 

1—Sharples H2 Nozzlejector, 15 HP. 304 $.S. 

4—Bird 18” x 28”, 24” x 38”, 316 S.S. continuous Centrifuges. 
3—American 42” x 120” Double Drum Dryers, 10 HP motors. 

1—Buflovak 48’ x 40” nickel, single drum Flaker. 

1—Bird 40” suspended Centrifugal; 347 S.S. imperforate basket, 1800 RPM. 
2—Buflovak 250 & 20 sq. ft., 304 S.S. forced circulation Evaporators. 
2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft.. 304 S.S. 

1—Niagara 36 H-110 horizontal 304 §.S. Filter, 110 sq. ft. 

1—Baker Perkins #16 TRM, 150 gal., jacketed sigma blades, Vacuum Mixer. 
1—Baker Perkins #15 VUMM, 100 gal. jacketed Mixer, 100 HP motor. 
3—Stokes R, single punch Tablet Machines, Unused. 

1—Dowtherm 360,000 BTU Vaporizer. 


PARTIAL LIST OF VALUES SEND FOR NEWS FLASH 


BRIL EQUIPMENT COMPANY 


2401 THIRD AVE., NEW YORK 51, N. Y. 
Tel. CYpress 2-5703 Cable: Bristen, N. Y. 
TEXAS OFFICE—4101 San Jax 


nto St., Houston 4, Texas—Tel.: Jackson 6-1351 
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RST] Class Equipment 
FROM YOUR | FIRST | SOURCE 


RUBBER and PLASTIC UNITS 


Battery of NEW UNUSED 14” x 30” Two Roll 
F-B. Mills with UNI-Drives 

Line of F-B. Mills 42’ and 60” Rolls 
Stewart Belling 2 Roll Mill 8x16’ 

Multi Platen Hydr. Presses 24” x 56” with 
(2) 10° Rams; 3000 PSI 

Erie Jacketed Extruder 6” x 66” 

Battery of Horizontal Sheeters Hydraulic 26” 
wide Knife 

Swego Cutter 63” wide with 10 HP 

Ball & Jewell Rotary Cutter 10 HP 


425 Ton Horizontal Hydraulic Sheeting Ex- 
truder complete . . . 


MILLS AND GRINDERS 


Raymond 5 Roll Hi Side Mill with Whizzer and 
accessories 

Mikro Pulverizers; all sizes from Bantam to No. 4 
Mikro Atomizers; Stainless Lined; Models No. 5 


and 6 
International Porcelain Ind. Pebbles Mills 8’x8’; 


os. sped Patterson Pebble Milis from 36”x42” 
0 

Abbe Silex Lined Ball Mills: 5’x14’ and 5’x16’ 
Patterson JACKETED Ball Millis; 54°x42”; good 
tor Vacuum 

es = jacketed Buhrstone Lined Pebble Mill; 
x6" ; 


Simpson intensive Mix-Mullers 24”, 36” and 72” 
Dia. Pans 


CENTRIFUGALS 


~ A & M. 26” Stainless Suspended Type Centri- 

ug 

y +S & M. Rubber Cov. 30” Susp. Centrifugal; 
nnDis 

foihuret, "36" S/S Suspended; with Plow and Bot- 

tom Dump 

A. T. & :M. 60” S/S Suspended center slung; 
Vapor tight 

Sharples Ss Super-D-Canter; 10 HP 

Sharples H2 Nozziejector; 1000 GPH 

—_— C20 Super-D-Hydrator in 316 Stainless; 


Bird "Sotid Bow! Continuous Centrifuge 32”x50"; 


316 S/S 
FILTERS 
Dorrco Rot. Vacuum Filter; 6’x3’ with nickel 
contacts 
oo $/ /S Rot. Vacuum Filter 5’x6’ with acces- 


Oliver Pre-Coat Rubber Lined Filter 8’x8’; 200 
sq. ft. area 


DRYERS AND KILNS 


Proctor & Schwartz Apron Dryer 90” wide; 60’ 
long complete 

ooae Kilns complete with accessories: 11'x155’; 
"125° 

Hersey Rotary Gas Fired Dryer 5’x26’ Counter 
Current complete 

S/S Lined Rotary Dryer 50’x20’ with Burner, 
Combustion ) gg od . 

Stokes Rot. Jktd. Dryer | 8"x8 

Bagley & Sowell Double Drum Dryer 28”x60” 
complete 

Buflovak Dbi. Drum Dryer 40”x120” with acces- 


sories 
Struthers Well Stainless Drum 


REACTORS—EVAPORATORS 
New S/S 125 Gal. Reactor; 30’’x30’ Jacketed; 


Agitated ; motorized 
oe Glass Lined jacketed Reactor; 36”x36” 


agitated 

ne oll Glass Lined Reactors 500 gal., 1,000 gal. 
an 

Blaw Knox Stainless Reactor 7’6"x7’x6"; Jacketed, 
Agitated 

= Steel Jacketed and Agitated Heavy Duty 
5 0. Smith Stainiess Lined 11,000 Gal. Pressure 


anks 2 
Rotating Jacketed Aluminum Vacuum Fermenter; 


3’x3” 

Mojonnier S/S Vac. Pans 3’x10’ and 6’x12’ 
Harris Stainless Vacuum Pan 6’ Dia. wth coils 
complete 

Zaremba Dbi. Effect INCONEL Evaporator 430 
sq. ft. surface 

aggro tel Quadruple Effect Long Tube Evaporator; 
film typ 

14 Hy "a Wilbur Ammonia Disassociator; 10,000 


Swenson Lead Evaporators with Everdur Tubes; 
300 sq. ft. 


SEND for NEW ISSUE of “FIRST FACTS” 


FIRST MACHINERY CORP. 


209-289 TENTH ST 





BUY ON TERMS! 


SPECIALS FROM OUR STOCK OF OVER 10,000 


Centrifuge, AT & M 42” S.S. susp. 
perf. basket, 25 HP motor 


Rotary Kiln, 8’ x 100’, %4” riveted con- 
struction, mtr & drive 


Filter, Niagara horizontal Model 36 
H190, 21 stainless leaves 


Ribbon Blenders, tat D-10, 30” x 33” 
x 78”, center discharge, motor 


Mixer, Readco dbl arm sigma blade 
jcktd Vac, 125# pressure 


Mixers, Horizontal Paddle type, 180 & 
360 cu ft capacity (4) 


For any item you need, wire or phone collect GA 1-1380 





CRUSHERS—Jaw, 9 x 16 Climax—24 x 12 
Farrel—15 x 40 Goodroads 36 x 10 Farrel 
—28 x 36 Traylor 

CRUSHERS—Roll, 16 x 10 Sturtevant—18 x 
24 Steele—24 x 16 Allis Chalmers—30 x 
16 yt ae 24 x 24 Link Belt 
30 x 30 Jeffrey 

MILLS—Hammer, 25 HP Williams AKB—30 
HP Mikro 3 W—50, 100, 125 4 Fay vy 
350 HP Penna. SXT 13—450 Penna. 
SXT 14 

SCREENS, 12” x 6” Ajax (s/s)—3 x 5, 3 x 
10, 4 x 10 Tyler Hummer-—40 x 84 Roboll 
—40 x 120 Rotex—42” x 10’ Cedar Rapids 

2 oe ee e Gat, 3’ x 8", 42 x 

x 36", x 36” Air Swept—7’ x 
2 4 ° 36", Y s 48", 10° x 48” all 
with motors 

BAG PACKER, St. Regis 100LS (unused)— 
105FV, 100SL 2 spout for 24750) 100# 
valve type bags 

MILLS—Pebble, Lab. 1 & 4 Jar—30 x 24, 30 
x 42, 36 x 48, 5’ x 4’, 6 x 5 Pore. b Lined 
—6 x 8 Buhrstone 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 








EMPLOYMENT 
OPPORTUNITIES 


(Continued from preceding page) 




















STEIN EQUIPMENT CO. 


107—8th STREET BROOKLYN 15, N. Y. 
Sterling 8-1944 


WANTED 


Manalesturces’ Representatives to sell to 
Chemical and others the new 
high- ovedutiinn CogMill that will reduce 
almost any material to any size or blend 
any combination of solids, emulsions or 
liquids to any consistency. 


Write now for full particulars. 
THE COG CORPORATION 
Division of Motiograph, Inc. 
Established 1896 
4441 W. Lake St., Chicago 24, Ill. 

















LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 
Centrifugals: in 17”, 20° and 26”. 
Clarifiers: De Laval and Sharples, st. steel. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop, 

Sparkler, Industrial, Sweetland. 
Kettles: St. Steel, with and oye ag. 

Groen 200 gal. st. st., 1007 j. 

Groen 350 peg st. st. ASME des jkt. 

Dopp 150 gal. dbl. act. agitator. 

Mills Mikro Bantam, 2TH and 24”. 

Fitz Comminuting model D, st. st. 

Day 12 x 32” 2-speed high ge 

Day 14 x 30” type B hi-s 

Colloid: 3, 5, 20, 25 hp. 

Mixers: Dbl. and Sgl. arm sigma blade. 

Dry Powder, various sizes. 

Troy angular pony 40 gal. 2-speed. 
Mix-Muller Simpson Lab., Porto, #00. 
Percolator: Pfaudler 54 x 42” st. si. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Vacuum Pan: 42” Harris st. steel. 


EQUIPMENT SUPPLY co. 


December 








Opening on Chemical Engineering’s edi- 
torial staff for engineers to solicit, evalu- 
ate and edit articles on chemical engi- 
neering methods, practices, trends and 
equipment. Unusual opportunity to broaden 
contacts, education Pace’ experience. 
quirements: 
ing with thorough ph rs of funda- 
mental pongyens up to five years of en- 
interest in instru- 
mentation, ‘prosens development or design; 
ability to evaluate engineering informa- 
tion; able to write clearly and accurately; 
must work well with people; initiative and 
imagination. New York City location. 
Send resume of experience, salary require- 
ment and all other pertinent information to: 








John R. Callaham, Editor-in-Chief 
Chemical Engineering 

330 West 42nd Street 

New York 36, New York 
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AT 
BARGAIN 
PRICES Ereblished 1012 


MOST MODERN PACKAGING 
AND PROCESSING MACHINERY 


Pneumatic Scale Automatic Carton Feeder, 
Bottom Sealer, Top Sealer, interconnecting 
Conveyors. 

Pneumatic Scale Tite Wrap Machine. 

Jones Model CMV highly flexible Automatic 
Cartoner. 

Hayssen Model F Compak and Package Ma- 
chinery Model C Transwraps with Net 
Weight Sca’- wilk and dribble feeds, 
Electric Eyes. 

Scandia Model SFS6F high speed automatic 
Wrappers with Electric Eyes. 

Ceco Model 40—912TT and A3901 Automatic 
Adjustable Cartoning Units. 

Package Machinery and Hayssen Wrappers, 
all Models. 

Werner & Pfleider 3,000 gal. and 3,500 gol. 
Jacketed Double Arm Mixers. 

Boker Perkins 50-gal. and 100-gal. Vacuum 
Stainless Steel Double Arm Mixers. 

Baker Perkins, Day, W & P Heavy Duty Mixers 
12 to 150 gal. caps. 

3—Lancaster Model EMG-4 Counter Current 
“Close Tolerance’’ Rapid Batch Mixers. 

Stokes & Smith Model G1, G2, G4, HG84, 
HG87 and HG88 Auger Powder Fillers. 

Mikro Pulverizers, 1SH, 2TH, 3TH and 4TH 

Fitzpatrick Stainl Steel C inuters. 

Sparkler Model 33-S-11 Stainless Steel Filter 
ress. 

Complete Details and Quofations 
Available on Request 


WRITE, WIRE, PHONE COLLECT 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette Street, New York 12, N. Y. 
Phone: CAnal 6-5334 














ECH SPECIAL 


Baker Perkins double arm Mixer, sigma bia 
size 15-OVM 100 gal. working, jkted on 4 sides 
arms cored, 3 HP mtr for tilt, 10 HP mtr drive 
You Can Bank On 
EQUIPMENT CLEARING woven. a 
ttt 33rd Street—Brooklyn 32, 
SOuth 8- ri — a 








AAAS 








~ DRYERS FOR SALE 


PROCTOR & SCHWARTZ TUNNELL TYPE—Cars, 
Trays ROTARY 3’6” Diam. X 8’ Long—STAIN- 
LESS LINED 
PRINCETON EQUIPMENT CO. 
112 Market Street San Francisco 11, Calif. 
EXbrook 7-2969 














TANKS 


FOR RENT 
16 = tanks available—7,000 to 24,000 gal. 
capacity for Chemicals, Solvents, Oils, etc. Will 
rent a Write or call for poy details. 
Cc. & D. FUEL OlL CO., 
3711 S. California Ave. 
LAfayette 3-5253 


a. 8 32, HM. 








BUY ON TERMS! 


5 ROLLER RAYMOND MILL 
Low Side 


Model #5057, 50” ring. Raymond Oil Jour- 
nals. Good Condition, with Cyclones, Fans, 
Structural Steel Stand, extra parts. 


Priced at.. $7500.00 


. EQUIPMENT SEARCHLIGHT 


$4,000,000 LIQUIDATION 


TITANIUM DIOXIDE PLANT 


2701 BROENING HIGHWAY-BALTIMORE, MD. 
Telephone: MEDFORD 3-2911 


CENTRIFUGES—FILTERS—EVAPORATORS—CRYSTALLIZERS 


1—Bird 32” x 50” solid bow! continuous Centrifuge, 316 S.S. 
4—Sharples C20 Super-D-Hydrators, 316 S.S. 

2—Sharples PN14 Super-D-Canters, 316 S.S. 

1—AT&M 26” suspended Centrifuge, perforated basket, 316 S.S. 
1—Eimco 10’ x 12’ rubber covered Rotary Vacuum Filter. 

2—Oliver 8’ x 8’ Precoat rubber covered Rotary Vacuum Filters. 
1—Oliver 3’ x 4’ lead Rotary Vacuum Filter 

4—Sperry 36” rubber covered Plate & Frame Filters, 30 chambers. 
4—Sperry 36” cast iron Plate & Frame Filters, 30 chambers. 
4—Sperry 42” aluminum Recessed Filters, 36 chambers. 

4—-Shriver 36” wood Plate & Frame Filters, 44 chambers. 

2—Swenson 300 sq. ft. lead Evaporators, Everdur tubes. 
5—Struthers- Wells 8’ dia. x 24’ high rubber lined Vacuum Crystallizers. 


PULVERIZERS AND MILLS 


1—Williams 4 roll High Side “Standard” Mill, Whizzer Separator. 
5—Mikro Pulverizers, 4TH, 3TH, 2TH, motor driven. 

2—-Abbe 5’ x 16’ brick lined Mills. 

3—30” dia. Stainless Steel Micronizers complete with Hoppers, 


Conveyors, etc. 
KILNS AND DRYERS 


1—Traylor 11’ x 155’ Rotary Kiln, %” sheli welded, 2 tires. 
1—Vulecan 8’ x 125’ Rotary Kiln, 34” shell riveted, 2 tires. 

2—Vulcan 8’ x 50’ Rotary Kilns, %” shell welded, 2 tires. 
2—-Rennenberg 6’ x 60’ Rotary Kilns, %” shell riveted. 

1—Traylor 5’ x 50’ Rotary Dryer, 716” shell welded, 2 tires. 
1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, Stainless 


Steel Belt. 
RUBBER LINED TANKS 


3400 gal. 8’ x 8’ with Nettco Turbo Agitators, 15 HP motors. 
1—4000 gal. 10’ x 7’6” with Nettco Turbo Agitator, 10 HP motor. 
1—4500 gal. 9’ x 9’ with Nettco Turbo Agitator, 3 HP motor. 
1—5000 gal. 9’ x 10’ with Nettco Turbo Agitator, 15 HP motor. 
5—8500 gal. Vertical Storage, 8’6” x 16’ x 8’ cone. 

1—10,500 gal. Horizontal Storage, 10’ x 18’. 
1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 
4—2000 gal. 7’ x 7’ with Nettco Turbo Agitators, 10 HP motors. 
1—3000 gal. 8’ x 8’ with Patterson Turbo Agitator, 10 HP motor. 
1—5200 gal. 10’ x 9’ with Patterson Turbo Agitator, 10 HP motor. 
15—Storage Tanks: 3800; 6000; 9000; 10,000; 15,000; 47,000 gals. 


OTHER ITEMS 
4—Worthington, I.R. Compressors; 1000, 500 & 365 cfm, 30 psi. 
9—Worthington, I.R. Vacuum Pumps, 1000, and 500 cfm. 
11—Steel Buildings 20’ to 80’ trusses. 
2—Shepard Niles 20 ton Overhead Cranes. 
10—Dorr Thickeners; 50’, 40’, and 16’ dia. with Tanks. 
i1—Bemus 50# Bag Packer with Sewing Machine, Conveyor and 


Flattener. 
125—LaBour, Durco, Worthite, Duriron and Stainless Steel Centrifugal 
Pumps 2” to 6” with motors. 


PARTIAL LIST OF VALUES ¢ « « SEND FOR CIRCULAR 
REPRESENTATIVE ON PREMISES FOR INSPECTION 


3 i! L EQUIPMENT COMPANY 


2401 Third Ave., New York 51, N. Y. 
tel: CYpress 2-5703 
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EQUIPMENT SEARCHLIGHT . . . 











YEAR END 
CLOSE OUTS 


CENTRIFUGALS 


Tolhurst 40” Susp. 347 S.S., 15/72 H.P. 
Fletcher 40” Susp. Steel 15/72 H.P. 
Fletcher 30’ Susp. 316 S.S., Vaportight 
Merco Model B-16 Bronze 20 H.P. 

Bird 18” x 28” Continuous 316 S.S. 

Bird 32’ x 50’ Continuous 316 S.S. 

Bird 18” x 28’ Continuous Steel 

Sharples C-20 and C-27 Super-D-Hydrators 
Sharples PN 14 Super-D-Canters 316 S.S. 


KILNS—DRYERS 


Traylor 11’ x 155’, Vulcan 8’ x 125’ 

Louisville 6’ x 50’, 6’ x 25’ Steam Tube 

Link Belt 502-16 Roto-Louvre Stee! 

Link Belt 705-24 Roto-Louvre Steel 

= Belt 604-24 Roto-Louvre 316 S.S. 
“es gles-Coles 108” x 70’ Type XA-18 

‘alo 6’ x 45’, Monel Lined 

= Eng. 5‘ x 40’ with 2’ x 28’ Cooler 

Bonnot 7’ x 60’ with Lifters 40 H.P. 

United tron Wks 8’ x 115’ with drive 


MILLS—PULVERIZERS 


a Banbury Mixer 

ye cong #£3036 High Side 3 Roll Mill 

rey 36” x 24’—50 H.P 

psd 24” x 18” Type A- 2, 30 HP. 
Jeffrey 20’ x 12’, and 15” x 8” Type A 
Penna. #C3-30 Hammermills 60 H.P. 
Raymond 41 Impact Pulverizer 
Raymond #0000 & #00 Impact and Screen 
Fitz Model K14 Comminuter 316 S.S 
Hardinge 8’ x 30” Conical — Mill 125 H.P. 
Mitts & Merrill Size 15 CF Hog 
Komarek-Greaves 30” x 14'4" a Millis 
2TH—3TH—4TH Micro Pulverizers 


VESSELS—TANKS 


Pfaudiler 750 gal. glass lined jktd, agit. 

Pfaudier 200 gal. glass lined iktd, agit. 

Rome 750 gal. steel jktd 300 psi 
yg Hastelloy B Tank with coil 

50 gal. jktd Stainless 50 psi 

Girdler 9” x 46” Votator 316 S.S. 

72” x 30’ Bubblecap Column 20 tray 316 S.S. 
Braun 24” x 60’ Column 30 tray Steel 
Karbate 19” x 12’5’ Column, New 
8’ x 15’ Stainless Clad Tank 5600 - 

8’ x 15’ Rubber Lined Tank 5600 gal. 

53” x 57” Stainless Clad Tanks = gal. 
9 x 44’ Aluminum Tank 20000 

7’ x 33'6" Steel Presssure Vessel 200 psi 


FILTERS 


industrial Type SSA-2 195 sq. ft. All $.S. 
Sweetiand #10 with 36-30” S.S. Leaves 
Sweetiand #12, with 48-36” Leaves 

Niagera #73-36 w/7-304 S.S. Leaves 54 sq. ft. 
Shriver 24” x 24” Wood P & F 36 Chambers 
Sperry 18” x 18” Rub Cov P & F 15 Chambers 
Sperry 42” x 42” Aluminum 36 Chambers 
Oliver Precoat 5'3” x 6‘ Rubber Covered 

Feinc 5‘ x 3’ String Discharge 

Oliver 9-6" x 15’ Rotary Vac. Rubber Lined 


MISCELLANEOUS 


#3A Banbury Mixer 

Condensers—1}00; 150; 330 & 480 sq. ft. shell 
& Tube in Stainless Steel & Admiralty 

Stokes DDS-2 Tablet Presses 

Stokes “‘R’ Single Punch Tablet Presses 

Buflovac 4’ x 9 Double Drum Dryer 

Struthers-Wells 6'6” Conical Blender 304 $.S. 

Tyler Hummer Screens 4’ x 6’, 

Komoarek-Greaves Briquetting Preses 27” x 23” 

Bucket Elevators 60’ to 90’ Cente 

Troughing Belt Conveyor—16” mow 24” 


WRITE FOR BOOKLET # 1258C 


MIXER SPECIALS 


1—Day 5 qal. D.A. Sigma Blade. 
1—Day 20 gal. Monel, Jack., D.A, Mixer. 
1—Read 50 gal. D.A. Mixer. 

1—B.P. 100 gal. Jack. D.A. Mixer. 
1—B.P. 100 gal. S.S. Jack. Vac. Mixer. 
1—B.P. 150 gal. S.S. Jack. Mixer. 
2—Day “D”—600# Spiral Mixers. 
1—Day “D-10”—1090# Spiral Mixer. 
1—Robinson 2000# Spiral Mixer. 
1—Day “’D-8” Jack. Spiral Mixer. 
1—Vertical liquid Mixer 135 gals. 
2—Ross 100 gallon Paste Mixers. 


6—New Vert. 400 and 1000 gallon steel 
asphalt mixers. 





We buy single items to complete plants 
Write or telephone 


The Machinery & Equipment Corp. 


Newark 12, N. J. Talbot 4-2050 


» 
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MACHINECRAFT 


Hee a ae oe 
Butar Perkins’ 100 ‘gal. 8.8. double arm. 50 HP 





$ialoioss ope b Mi 
Aluminum Condenser 
i—Aluminum evaporator, ‘Calandria typo, never 


used, 131 . ft. tube area. 
i—Baker Perkins 100 "eal. double arm steel. 
2—Proctor & Schwartz finned drum driers. 
Continuous stripping column 2 x 13 steel. 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of ~—— 
Newark 5, N. J. 
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COMPRESSORS 
World’s Best Rebuilts 


3000 PS! Worth V4A3 
1500 PSI 9x8 Norwaik TDS3T 
000 PS GC 50 


cal 


ing. 
120 Ax Norwatk TRS4T 
Pn. 


-e-ocoon 


3 az seesys8 
isfcizizizizislelelsislxisisiste) 
AANA AT 
SESS STSTSSTL=z=z= 


$s 
100 PS! 33-20/x24 Ing PR E2 
200 PS! 33-1734x27 Ing. PRE24C 


AMERICAN AIR COMPRESSOR CORP. 
North Bergen, N. J. Union 5-4848 








TANK TRAILERS 


FOR CHEMICALS 
Stainless Steel—new and used. 
HACKETT TANK COMPANY, Inc. 


P.O. Box 803, Packers Sta., Kansas City, Kans. 
MAyfair 1-2363 











TANKS FOR SALE 


Nine 10’ x 40’ used horizontal riveted Steel tanks, 
23,000 gallon — 
Four 7’ x 35’ orizontal riveted steel tanks, 
10,000 gallon capacity. 
At Sandyville, West Virginia 
ROGERS & WRIGHT COMPANY, 
P. 0. Box 1572, Charleston 26, W. Va. 
Tel. Di 3-017! 

















Co., 
Inc. 


HEAT & POWE 


CHEMICAL MACHINERY DIVISION 
60° FAST 42nd $7. 310 THOMPSON BLDG 
niweecan 7, a TULSA 3, ORLAHOMA 
MUrcey Mill 2-570 Diemend 3-4890 


7] % 














153 hw kp = 1 OR 
DELAVAL ACVO CENTRIFUGE 


12 nozzle, type 316 S.S. 
Excellent condition, late type 


PRICED FOR IMMEDIATE DELIVERY 





SEARCHLIIGHT 
Equipment 
Spotting Service 


This service is aimed at helping 
you, the reader of “SEARCH- 
LIGHT”, to locate Surplus new 
and used Chemical Processing 
equipment not currently adver- 
tised. (This se:..ce is for USER- 
BUYERS only). No charge or ob- 
ligation. 


How to use: Check the dealer 
ads to see if what you want is 
not currently advertised If not, 
send us the specifications of the 
equipment wanted on the cou- 
pon below, or on your own 
company letterhead to: 


Searchlight Equipment 
Spotting Service 


CHEMICAL ENGINEERING 
P. 0. Box 12, N. Y. 36, N. Y. 


Your requirements will be brought 
promptly to the attention of the equip- 
ment dealers advertising in this section. 
replies directly from 


You will receive 


them. 

Searchlight Equipment Spotting Service 
CHEMICAL ENGINEERING 

P. 0. Box 12, N. Y. 36, N. Y. 


Please help us locate the following equipment 
components. 
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. EQUIPMENT SEARCHLIGHY 





FOR TOP QUALITY 
and LOW COST 
BUY 


GELB 


CHEMICAL 
PROCESSING 
EQUIPMENT 








2—Tolhurst SS suspended type centrifuges with 40” perfor- 
ated basket, fume tight covers, complete. 


1—Tippett & Wood steel jacketed kettle, 2500 gal., ASME cede 
1—5000 gal. nickel clad horizontal storage tank 








CENTRIFUGES: 


1—32” suspended type centrifuge with imperforated basket 

3—Tolhurst center slung centrifuges, 40’ and 48” with rubber covered 
perforated baskets 

1—Sharples #16P pressurite SS super centrifuge 

2—Tolhurst suspended type centrifuges, 26° 
baskets, complete 


and 30” perforated 


DRYERS: 
4—Link Belt steel roto louver dryers, Model 207-10, 
604-20 


1—Buflovak double drum dryer, 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 
1—Stokes double drum dryer 5’ x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 
1—Louisville SS rotary kiln, 30” x 28’, complete 
1—Stokes SS rotary vacuum dryer, 2° x 6’ 

6—Stokes steel jacketed rotary vacuum dryers, 3’ x 15’ 


310-16, 310-20, 


FILTERS: 


1—Oliver horizontal filter, 6°6’ 

1—Sweetland #7 filter with 20 steel leaves 
10—Sweetland filters pou with 72 SS leaves 
1—Sweetland #3 SS filte: 

1—Niagara SS filter Model 510-28 

1—Oliver horizontal filter, 3 

1—Feinc SS rotary vacuum string filter, 3’ x 7 (NEW) 
10—Shriver plate and frame filter presses 12” to 42” 


MIXERS: 


5—Baker Perkins double arm sigma blade mixers, 100 gal. 
3—Robinson Yt 316 SS sigma type jacketed heavy duty mixers, 
300 gal. 60 


3—Howes 40 cu. ft. rubber covered ribbon blenders 
1—Leader SS jacketed 51 cu. ft. ribbon blender 


THE GELB GIRL—DECEMBER 1958 


MISCELLANEOUS: 


2—Heat Transfer Products steel bubble cap columns, 36” and 42” 
with 5 and 10 trays 

1—Acme steel bubble cap column 42” dia. with 10 trays 
1—Downington Iron Steel bubble cap column 24” dia. with 14 trays 
2—Patterson Kelley, steel heat exchangers, 1000 sq. ft. each 
2—Badger type 316 SS heat exchangers, 400 and 480 sq. ft. 
6—Struthers Wells heat exchangers, 885 sq. ft. 

1—Patterson Kelley stwel heat exchanger, 427 sq. ft. 
50—-Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 

4—Type 317 SS heat exchangers 892 sq. ft. each, 200 PSI 
30—Struthers Wells SS heat exchangers 650 sq. ft. each 

1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 

2—Stokes tablet presses, Model T 

1—Bolling 8” x 16” 3 roll laboratory calender 

1—Swenson type 316 SS vacuum crystallizer, 3’6’ x 12’ 

1—Swenson type 316 SS vacuum crystallizer, 26” x 12’ 

1—Badger type 316 SS bubble cap column 36” dia. with 8 trays 
1—Badger type 316 SS bubble cap column 42” dia. with 11 trays 
1—Pfaudler glass lined jacketed kettle, series P, 20 gal. 

1—-Stokes Model DDS2 rotary tablet press 











uber aad glass lined jacketed reactors, 20, 100 and 300 
gal. 


1—Cleaver Brooks 500 HP package steam generator, 200+ 
pressure, ASME Nat. Bd. 


2—Blaw-Knox steel distillation columns, 
trays, complete (NEW) 


4—SS jacketed 150 gallon kettles 


36” x 40’ with 24 
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PLASTIC and FOOD PROCESSING MACHINERY 


UNION,N.J. 


* MUrdock 6-4900 








Get product uniformity at highest 
production speed with this new... 


“TORNADO” MILL 


The new Stokes “Tornado” Mill is a 
versatile unit for granulating, pulverizing, 
mixing, pulping, or chopping materials of 
all types—including wet or sticky products. 
Features include— 


e Uniform product granulation 

@ 360° screens and dust retainer 

e Easy to clean—stainless steel parts 

e Flexible design—portable operation 

e Three-speed V-belt drive system 

e Totally enclosed motor—built-in starter 


Write for complete specifications on both 
sizes of the Stokes ‘“‘Tornado”’ Mill. Our 
Engineering Advisory Service will pro- 
vide application assistance. Call—or write 
—today. 


Pharmaceutical Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 








Aerofin Corp. 

Aldrich Pump 

Allegheny og Steel Corp.. 

Allied Metal Hose Co. 

Allis-Chalmers Mfg. Co. 
General Machinery Div.. 


Allis Co., Louis 

Aluminum Co. of America 
Chemical Div. 

American Hard Rubber Co.. .204, 205 

American tical Co. 57 

Amercoat Co ep. kia eG Mkts % op. « 

Armco Steel Corp. ............. 

Atlas Mineral Products Co.. 

Automatic Switch Co. 


Bailey Meter Co. ............... 116 
Baker Perkins Corp. 101 
Beetle Plastics Corp., Carl N.. 
Bird Machine Co. 
Bishop & Co. Platinum Wks., J. 243 
Black, Sivalls & Bryson 

(Safety ee? 
Blaw-Knox Co. 

Buflovak Equip. Div. 
STUNTS SIO, own c er bers bassens 226 
Bonney Forge & Tool Works... : 
Bridgeport Brass C 
Byers Corp., A. M 
PRU PUNO GO eek ce ccnsees 40 


Cambridge Wire Cloth Co 
Carpenter Steel C 

Celanese Corp. of America 
Chesapeake & Ohio Railway Co.. 
Chicago Bridge & Iron Corp.. :26-27 
Chiksan Co. 43 


Colorado Fuel & Iron Corp. 
Claymont Steel Products 

Combustion Engineering, Inc. 
Raymond Div. 

Coppus Engineering Co. ........ 123 

Crane Co. 133 

Crescent Insulated Wire & Cable pre 


Co. 
Curtiss- Wright Corp. 
Metals Processing Div. 


Damascus Tube Co. ........... 10-11 
Dean Products, Inc. 

Dean Thermo-Panel Coil Div. 240 
DeLaval Separator Co.....1, 





Advertising Sales 
Representatives 


Atlanta Robe-t H. Powell 
1301 Rhodes-Hoverty Bidg., JAckson 3-6951 
Boston 1 W. D. d 
350 Pork Square Bi ee — 
Chicago 11..... D. Gri ley, J 
520 N. tom Ave. 
CUVEE FE eae e888 ere “tg 
55 Public Square 
Dallas 1 
Vaughn Bidg., 1712 Commerce 
Riverside 7-5117 


856 Pen . 
Frankfurt/Main ...Michael R. Zeynel 
, Rechneigraben 
canted Eb Ube cei ctveevoe cy E. E. Schirmer 
95 act oa St. 
Les Angeles 17 John B. Uphoff 
th — 2-5450 
ae: Frederick, A. L. Gregory, 


OXford 5-5959 





lovis 8 
3615 Olive St. 
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Vilter 


Grade 








Dow Corning Corp. 
Dravo Corp. 
Ducon Co. 

Duraloy Co. 
Duriron Corp. 


Eclipse Fuel Engineering Co.. 
Enjay Co. 

Esso "standard Oil Co 
Ever-Tite Coupling Co 


Fansteel Metallurgical Corp.... 

e ee ot hee American 25 Each of the Cardox Corporation's three 
melting & ning Co 

Fisher Governor Co. 1 poy ae -Ib. cakes of dry ice 

SNM al cc ab ue Caee cs cou 14-15 


General American Transporta- 
tion Corp., Louisville Dryer * 
Div. At Cardox Corporation’s modern Mem- 
General Chemical Div., phis, Tennessee’ plant, Vilter vertical 
Allied Chemical Corp. ........ condensers. change carbon dioxide gas 
General Tire & Rubber Co. into liquid. Vilter supplied a total of 
Bolta Products Div 18 custom designed vessels of which 
Girdler Process Equipment Div., several are shown here, 
Chemetron Corporation 


Second Cover 
Goulds Pumps, Inc. 114 
Gulton Industries, Inc. 


Hapman Conveyors, In : '§ See ; ‘ 
Harbison-Walker Refractories ; aul : : 
Co. 22-23 

= mes Staltite Co. Div. . 19 100 f CO d d d 
Sceerweren tons of C2 produced per day 
Illinois Testing Laboratories, Inc. 244 © © 

industrial Pier Bin sig: using 18 Vilter pressure vessels 


Using a new low pressure process, the Cardox Corporation’s Memphis 


Jenkins Bros. : 53 Plant turns out 100 tons of CO, per day. Plant operation is almost 
Fog Boe howw ee ana ‘ gies entirely automatic. 
Kemp Mfg. Co., C. M A large percentage of the major processing equipment is devoted 


ey od — ‘Saun a es _. 252 to efficient heat transfer. Among these are eighteen custom-made heat 
Kidde & Co., Walter exchangers and condensers manufactured by Vilter. Typical units 
include: Shell and Tube type ammonia-cooled condensers, Shell and 


gai, hcl Div. 99 Tube type water-cooled vapor cooler (all aluminum construction), 
Lawrence Pumps, Inc. .......... 212 liquid receivers, aftercoolers, condensers, oil separator, flash inter- 


ado 5 e's Inc coolers, and ammonia surge drum among others. The largest Vilter 
Union ‘eas Corp. ......... 119 unit supplied provides a heat dissipation capacity of 2,242,000 BTU 


Link-Belt 12 per hour. 


Mailory-Sharon, Meta are : Vilter has successfully resolved many problems of cooling under 
7 ot fa Min’ Go skiers both low and intense pressures; and has designed and produced hun- 
ba ales — = ii 10 dreds of heat exchangers, pressure vessels, and high pressure synthesis 
Mine Safety Aoidiinoan Co condensers to exacting specifications for many types of chemical and 
eau san aT ws ange petroleum applications. Vilter heat exchangers are efficient, reliable, 
ee, ee givens and thoroughly inspected and tested prior to shipment. 
Nash Engineering Co 
National Conveyors Co Consult with Vilter about your heat exchanger needs. 
National Carbon Co. 
Div. of Union Carbide Corp... 
fo ose Co. 2 Write for these helpful bulletins to 
: The Vilter Manufacturing Company, Dept. K-808, 
RerTe. COMPANY 2217 S. First Street, Milwaukee 7, Wisconsin 
Oakite Products, Inc. 


Perkin-Elmer Cor 189 
Permutit Co.. agg of Pfaudler- 
Permutit, Inc. 104 
Pfaudler Co., Div. of Pfaudler- Bulletin 817 Bulletin 707 Bulletin 427 
Permutit, Inc. .24-25 Fourth Cover Vilter VMC Vilter Condensers Vilter 
Phelps Dodge Copper Products Ammonia Brine Coolers Industrial 
tnd Des WLS wag Oa 41S Bie a oe 34- ro Compressor Heat Exchangers Heat Exchangers 
Philadelphia Gear Corp 
Phoenix Mfg. Co. 
Pittsburgh Corning Corp 16 oe ce a er, | Cm: | AIR 
Powell Valves, Wm. Powell Co... . 
Pritchard & Co., J. F 102 THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 
Purolator Products, Inc. Air Units e Ammonia & Freon Compressors ¢ Booster Compressors @ Baudelot Coolers @ Water & Brine Coolers » Blast 


Read Standard, Div. of > ; of j 
Capitol Products Freezers @ Evaporative & Shell & Tube Condensers @ Pipe Coils @ Valves & Fittings @ Pakice & Polarflake Ice Machines 


CONDITIONING 
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KENNEDY 
OTARY 
KILNS. 


Lime 

Calcined Coke 

Dead Burned Dolomite 
Cement—Wet or Dry Process 


Nodulizing and Agglomerating | 
Drying 


Compare these KENNEDY Features: 


e Self-aligning bearing pedestals. 

¢ Stationary firing hood with swing- 
ing entrance ports for quick, easy 
internal access. 

e Truly effective air seals. 

¢ Drive gear mountings avoid ther- 
mal stresses. 

¢ Built in any length or diameter. 

Designed to give economical, 
efficient operation over long 
periods. 


FOR ADDED ECONOMY—Preheaters for 
your new or existing kilns: KENNEDY Multi- 
vane Internal Recuperator — KENNEDY- 
Grudex Preheater — KENNEDY External 
Stone Preheater. 


Suppliers to the Chemical Industry of crush- 
ing, grinding and pulverizing machinery, 
complete cement and lime plants, size 
separation equipment and pneumatic con- 
veying components and systems. 


® 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
405 Park Ave., N. Y. 22, N. Y. @ Factory: Danville, Pa. 
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| CHEMICAL ENGINEERS 


ARE INFLUENTIAL PEOPLE 


They have a critical say when chemicals, equip- 
ment and services are bought for the Chemical 
Process Industries. As their companies’ tech- 
nical experts, they instigate orders, recom- 
mend and specify at every stage of the buying 
procedure. 





THAT’S WHY 


Along with the editorial pages, CHEMICAL ENGINEERING’s advertis- 
ing pages form the chemical engineer’s supermarket for chemicals, 
equipment and services needed by the CPI. 


‘THAT’S WHY 


We've questionnaired 1,000 of you every month since 1949 on your 
interests in our editorial material. And why we’ve sent personal 
interviewers to visit thousands of you over the years to learn what 
you read in CHEMICAL ENGINEERING and why. 


THAT’S WHY 


Readership studies show that chemical engineers are avid readers 
of advertising ... they read the ads, save em, use ’em in buying. 


THAT’S WHY 


More advertisers place more advertising in CHEMICAL ENGINEER- 
iNG than in any other magazine in its field. That’s been so every 
year since 1902. 


Chemical Engineering ® ®@ 


McGraw-Hill Building, New. York 36, N. Y. 


Published every other monday for Chemic al Engineers in all functions. 
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. ADVERTISERS 


Reliance Electric & Engrg. Corp. 


Third Cover 
Republic Steel Corp. 2-33 
Resistoflex Corp. 
re Meta 
R & I E Division, 
I-T-E Circuit Ereaker Co.. 
Rockwell mae Oo 
Nordstrom Valve Div 
Rockwood Sprinkler Co. 
Roots-Connersville Blower, Div. 
of Dresser Industries 2 
Ross Heat Exchanger Div. of 
American-Standard 
Ryerson & Sons, Inc., Joseph T.. 


Schutte & Koerting Co 
Shell Oil on gd 
Solvay-Process Div. 
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aqua & Co., . R. 229 
Stokes Co: 
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Strong-Scott Mfg. 
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Surface Gambetation Corp 
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CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mer. 


EMPLOYMENT 

OPPORTUNITIES 245, 246 
EQUIPMENT 

(Used or Surplus New) 
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American Air Compressor Corp... . 

Brill Equipment Company 

Callahan, John R. 

C & D Fuel Oil Company, Inc... 

Cog Corp., Div. of Motiograph 
Inec., The 
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Equipment Clearing House Inc.... 

First Machinery Corp 

Gelb & Sons, R. 


Hackett Tank Company 
Heat & Power Company......... 248 
Lawler Company 246 
Loeb Raulpaient’ Supply Company. 2 
Meeeurt & Equipment Co., 
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kill foam with a 
Dow Corning SILICONE DEFOAMER 


Is foam giving you the old “one-two”? One—slowing up your 
processing . . . two—running up your costs? Fight back hard. 
Knock out foam fast, with Dow Corning silicone defoamers . . . 
most efficient foam killers known! 


3,12 25,000 lb cellulose slurry 
loz 62,500 Ib hypo fix and film developer 


kills foam in: > 
S) a 
r) 50 lb acetic acid-wood alcohol 


distillation mix 


FREE SAMPLE! Make your own test. Return coupon below for generous. trial sample of co 
Dow Corning SILICONE DEFOAMER. No obligation. of course. 


Dow Corning CORPORATION 
MIDLAND, MICHIGAN 


nz = os fom is 





Brite 
i ‘Keates system. 














4 COMPANY Food p 
i Other. 











4 cITY ZONE STATE 
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BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut 


Specialists in metals from A to Z... 


SALES OFFICES 


Aluminum to Zirconium 





Atlanta, Ga. 
TR 6-5797 


Boston, Mass. 


LI 2-6913 
Bridgeport, 


AT 4010 
EK Ii. 
LA 3-2230 


Cosine 
™N 1-77 





Conn. 
ED 4-1182 Ext. 
Buffalo, N. Y. 


Cleveland, Ohio 


CE 1-5180 


Dallas, Tex. 


RI 1-4859 


Dayton, 
AD 3147 


527 


Ohio 


Denver, Colo. 


MA 3-0273 


a 
IN 4-8032 


Ohio 


Mich. 


Grand rpm Mich. 
GL 4-9 

no cc “ae. 

MO 7-9116 
Indianapolis, Ind. 
CH 4-2461 

Kansas City, Mo. 
LO 1-7830 

Los Angeles, Calif. 
RA 3-5101 
Louisville, 
TW 5-3478 


Ky. 


Memphis, Tenn. 


TA 5-0 0347 
Miam 
Opa Locks, 
MU 5-211 
moh 
HI 5-5654 
New Orleans 
Mobile Area 
Ocean Springs, Miss. 
TR 5-4116 


Fla. 


Wisc. 


New York, N. Y. 


EX 2-4290 
Newark, N. 

BI 3-0044 

ks ere tgs Pa. 

JE 5-3 

schrme Pa. 

CO 1-2700 


Providence, R. I. 


Rochester, N. Y. 
HA 6-6717 
Rockford, 
2-5589 

St. Louis, 
CE 1-0076 
St. Paul, 
MI 5-3909 


Til. 
Mo. 
Minn. 


San Francisco, Calif. 
-255 


Seattle, Wash. 
MA 2-3860 


Syracuse, N. Y. 
74-1094 
Tampa, 
2-2013 
Tulsa, Okla. 

LU 5-8838 
Washington, D. C. 
EX 3- 


743 


Fla. 


WI 1-2100 UN 1-2551 
Richmond, Va. 
MI 3-2719 


Wichita, 


Kansas 


MU 6-1105 





BRIDGEPORT HEAT EXCHANGER AND CONDENSER TUBES 


FOR THE CHEMICAL AND PROCESSING INDUSTRIES 


ADVANTAGES 


COPPER 


NOMINAL COMPOSITION (%) 


ALUM- 
INUM 


NICKEL 


TIN 


ARSENIC 


PHOS- 


PHORUS ASME 


ASTM 


SPECIFICATIONS 


FEDERAL OR 
MILITARY 





Good general 
sistance. Best for 
chem. & refinery 
services 


71.0 


1.05 


0.03 


SB111-54 


Bll1-54 


Federal WWT 
756C (Navy) 





_ARSENICAL 
ALUMINUM 
BRASS 54 


Excellent impinge- 
ment resistance to 
gerated : sea water 


$B111-54 


BIII-54 


MIL-T-10992A 
(Army & Navy) 





DURONZE IV 
(ARSENICAL 
“ALUMINUM 
BRONZE 53) 





Top service in high 
velocity, clean or 
polluted sea or 
fresh water 


$B111-54 


BIl1-54 





0-30 CUPRO 
NICKEL 520 


es 


Superior for high 
velocity sea water 
and high operating 
temperatures 


SBI11-54 


BII1-54 


MIL-T-15005B 
(Army & Navy) 





80-20 CUPRO 


“NICKELS 


| oe cd 


For similar but less 
severe service than 
70-30, particularly 
brackish water 


$3111-54 


BII1-54 





90-10 CUPRO 
NICKEL 3511 


Iron content im- 
proves corrosion 
resistance 


SBI11-54 


MIL-T-15005B 





ARSENICAL 
MUNTZ 142 


Recommended for 
oil refinery instal- 
lation as a solution 
to sulphur corrosion 


$B111-54 


BI11-54 





RED BRASS 
i 85 


Gives excellent 
service under many 
specific conditions 
in oil refineries 


SBI11-54 


BII1-54 





‘DEOXIDIZED 
| COPPER 
105, 110 


Long proved serv- 
ice for sugar refin- 
eries refrigeration 
applications, etc. 


SBIII-54 


B111-54 





' ARSENICAL 
COPPER 
108: 


Slight arsenic addi- 
tion increases cor- 
rosion resistance 


99.4+ 
Min. 




















$B111-54 

















BI11-54 








COMBINATIONS MADE FROM THESE ALLOYS: 





Red Brass (85-15) 
Yellow Brass (70-30) 
Naval Brass 

2% Silicone Bronze 609 
3% Silicone Bronze 632 


Aluminum 


Monel 

Nickel 

Steel (low carbon) 
Stainless Steel 
Alloy Steels 

Tin 


Admiralty 

Aluminum Brass 

Copper (all grades) 

Cupro Nickel (70-30, 80-20, 90-10) 
Duronze (Aluminum Bronze) 

Muntz Metal 








TECHNICAL INFORMATION 


The Bridgeport Condenser Tube Handbook and Duplex 
Tube Bulletin contain comprehensive information on the 
selection and application of condenser and heat 
exchanger tubes. Copies available on request. 


TECHNICAL HELP 


The facilities of Bridgeport’s Technical Service and Cor- 
rosion Laboratories are available through your local 
Bridgeport Sales Office to help solve tube selection 
problems, Call or write today. 


Warehouse stocks are strategically located from coast to coast for immediate delivery. 
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These Reliance Motors 
Will Not Corrode «es 


" 


wt meee 


sae 


7 
1 


‘ 
\ 


2 eer 
§ 


=] 


——| 


“_— me eee 








; 
1 
' 





wr ae 


a as 
a 


ae 


na 


i 


ao* 


Write for bulletin B-2406 for further information 
on 1 to 125 hp corrosion-proof motors. 
RELIANCE ixsiiac2e 
ENGINEERING CO. 
DEPT 1312A CLEVELAND 17, OHIO 


CANADIAN DIVISION TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 











THERMAL SHOCKING NEWS 


about new Pfaudier Glasteel 59* 


Chilled water hits hot laboratory sample of glassed steel. 450° hot. No 
thermal shock damage. 

It’s new Glasteel 59. Fabricated units take as much as 30% more 
thermal shock than the best previous glassed steel. Thus, we have added 
greater insurance against unexpected or unavoidable shock. 

The blue line on the graph shows the new AT’s available to you with 
Glasteel 59. 

Excellent acid resistance. You can handle all acids except HF at °F. 
without excessive corrosion. Under certain conditions you can increase 
acid temperatures to 450°F. Alkali resistance is twice that of hard glass 
labware. 20% more abrasion resistance, too. 

No additional cost for Glasteel 59. Send for our new Buyer’s Guide. 


THE PFAUDLER CoO. 
@ division of PFAUDLER PERMUTIT INC. 
*pat. pending Dept. CEB-128 Rochester 3, N. Y. 


RECOMMENDED AT (°F VESSEL—°F CHARGE) 


PREVIOUS 
STANDARD 
GLASTEEL 


VESSEL OPERATING TEMPERATURE (°F) 





